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JOHN JACOB ABEL 
A PorTRAIT 


PAUL D. LAMSON 
Vanderbili University School of Medicine, Nashville, Tennessee 


In 1913 I was working at the University of London, the sole occu- 
pant of a new chemical laboratory attached to the Department of 
Pharmacology. I was swishing salt solution from one end of a dog’s 
gut to the other, whistling to myself, and dancing a bit to keep warm, 
when I chanced to turn around and saw in the doorway with Professor 
Cushny a rather tall, thin man dressed in a morning coat, top hat, 
and spats, with an umbrella in one hand, a wire cage with two enor- 
mous toads in the other, and wearing on his face a composite expres- 
sion of interest, surprise, and amusement which I shall never forget. 
It was in this way that I first met Dr. Abel, who was looking for 
someone who would deposit his precious Bufo agua in the Zoological 
Gardens until he demonstrated them at the International Physio- 
logical Congress which was to be held that year in London. 

Several biographical sketches of Dr. Abel have already been written 
(1), the most complete of which is that by Dr. Carl Voegtlin, who 
has given us an exceptionally well-chosen outline of Abel’s life beside 
an expert analysis of his work. Dr. Abel’s personal correspondence 
from the time of his marriage was carefully saved by Mrs. Abel and 
is now in the hands of competent custodians, and it is expected that 
these letters from scientific men of all types in all parts of the world, 
covering a period from approximately 1885 to the time of his death 
in 1938, will be analyzed and published eventually in some form as 
an historical document, which should be of great value as giving us a 
picture not only of this truly great man but of the times in which he 
lived as well. 

Although short, Dr. Voegtlin’s biography is so complete that when 
I was asked to write this note for the Bulletin, I felt that there was 
nothing which I could add except my own impressions of Dr. Abel 
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as I saw him during the years 1914 to 1925. One should realize, 
however, that this was a very brief period in Abel’s long life, that he 
was almost sixty when I first went to his laboratory, and that this was 
at a time when he had completed his active years of teaching and 
organization. In his early life he must have been a very different 
man from the one whom I saw. I have heard much from those who 
came before me, but it was always the same—amusing anecdotes 
mixed with the utmost admiration and in many cases an almost re- 
ligious devotion for this man whom we all loved. 

Dr. Abel’s contributions to science were recognized the world 
over, as can be seen from the honors which he received. These are 
summarized as follows by Dr. Voegtlin: 


He was awarded the Willard Gibbs, Conné and Kober medals and the medal 
of the Society of Apothecaries, London. Honorary degrees were bestowed upon 
him by the Universities of Michigan, Pittsburgh, Harvard, Yale, Lwow (Poland), 
Cambridge and Aberdeen. He was an honorary fellow or member of the follow- 
ing societies: New York Academy of Medicine, Association of American Physi- 
cians, Chemist’s Club, Institute of Medicine of Chicago, Philadelphia College of 
Pharmacy, American Institute of Chemists, Royal Society of Edinburgh, Kaiser- 
liche Deutsche Akademie der Naturforscher, Physiological Society of Great 
Britain, British Pharmacological Society, Society for Biology of Buenos Aires, 
Chinese Physiological Society, Société de chimie biologiques, Wiener Biologische 
Gesellschaft. He was a member of the National Academy of Sciences and in 1932 
served as President of the American Association for the Advancement of Science. 
On the last day of his life he received notification of his election to a foreign 
membership of the Royal Society. 


John Jacob Abel will be remembered as the first pharmacologist 
in this country and a member of that remarkable group of men 
who made up the first complete faculty of the Johns Hopkins School 
of Medicine, and for the part that he played in the founding of three 
of our most important medical publications, the Journal of Experi- 
mental Medicine, the Journal of Biological Chemistry, and The Journal 
of Pharmacology and Experimental Therapeutics. He was the pharma- 
cological editor of the first of these, joint editor of the Journal of 
Biological Chemistry with Dr. Christian Herter, and the first editor 
of The Journal of Pharmacology and Experimental Therapeutics. 
He organized both the American Society of Biological Chemists and 
the American Society for Pharmacology and Experimental Thera- 
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peutics. His pioneer work on the isolation of epinephrine, the active 
principle of the medulla of the suprarenal gland, is known to everyone. 
His ideas of plasmapheresis and his so-called artificial kidney are 
equally well known, and his work on the phthaleins which culminated 
in kidney and liver function tests should be known by clinicians the 
world over, as they use these tests daily. The last work which 
received general recognition was his isolation of crystalline insulin. 
Besides this there were innumerable investigations which cannot be 
gone into here. 

In order to obtain an insight into Dr. Abel’s character it is neces- 
sary to consider his early training. As Dr. Voegtlin has done this 
so well, with his permission I am quoting him at length: 


The life of this true scientist began on a farm near Cleveland, Ohio, where he 
was born on the 19th of May, 1857. Little is known about his parents save that 
his ancestors came from Germany... . / At the age of 19 he began his college work 
at the University of Michigan. It was here that he took a course in physiological 
chemistry under Vaughan and physiology under Sewall. His college education 
was interrupted for three years during which time he was Principal of the high 
school and later Superintendent of Public Schools at La Porte, Indiana. He 
received his Ph.B. degree from the University of Michigan in 1883. After gradua- 
tion he married Miss Mary Hinman, a teacher in his school at La Porte... . 

The first academic year after graduation was spent in the Department of 
Biology of the Johns Hopkins University under Newall Martin, the able pupil of 
Michael Foster. . . . 

At this time, in 1884, at the age of 27, he made the important decision to study 
medicine in Europe. Throughout his seven years of European study he showed 
a remarkable ability to select as his teachers many of the distinguished men of 
this period. From 1884 to 1886 he was in Leipzig, studying physiology under 
Ludwig and von Frey, histology under His, pharmacology under Boehm, pathol- 
ogy under Striimpell, and inorganic and organic chemistry under Wislicenus. At 
the same time he completed his doctor’s dissertation in Ludwig’s laboratory. 
The winter semester of 1886-87 was spent in Strassburg under Kussmaul in inter- 
nal medicine, under v. Recklinghausen in pathology and infectious diseases. 
The following summer semester he studied at Heidelberg with Erb in medicine 
and Czerny in surgery. During the summer vacation he attended clinics at 
Wiirzburg; 1887-88 brought Abel back to Strassburg where he took courses under 
Kussmaul, Naunyn, Hoppe-Seyler and Schmiedeberg. It was Schmiedeberg who 
aroused Abel’s first interest in pharmacological research, particularly in its chemi- 
cal aspects. In 1888 he received his M.D. degree from Strassburg. On October 
30th of the same year he suffered the loss of his infant daughter, a severe blow. 
It is not unlikely that this loss determined him to leave Strassburg, where he had 
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found so much inspiration and had made many friends, in order to pursue a year 
of postgraduate clinical work in Vienna with Nothnagel and others. But his 
yearning for laboratory research found Abel in 1889 to 1890 working in the 
laboratory of the outstanding biochemist v. Nencki in Berne, Switzerland. It was 
here that Abel obtained his first training in chemical research. In later years he 
often enthusiastically referred to this stimulating experience. There can be little 
doubt that at that time Abel had a clear vision of what a tremendous part chem- 
istry was to play in the future of scientific medicine. Therefore, he resolutely 
determined to be prepared, irrespective of the expense involved which he could 
hardly afford. In Berne he completed a research on the “molecular weight of 
cholic acid, cholesterol and hydrobilirubin.” Using Raoult’s method he called 
attention to the limitations of this method for the purpose in view. Another paper 
dealt with the chemical composition of the melanins from hair and melanotic 
tumors, showing that these pigments did not contain iron in significant amounts. 
In Berne he formed a life long friendship with Cushny, who at that time was work- 
ing in the laboratory of the Physiologist Kronecker. 

After this year with v. Nencki, it was Abel’s intention to return home where he 
expected “to carry on medical practice and to do some research work, if possible, 
in internal medicine in connection with one of our American medical schools.” 
This decision was partly due to the advice given in a letter by H. C. Wood, who, 
though recognizing Abel’s “extraordinary training,” told him he must first be 
known in America as a lecturer and independent investigator in order to have a 
chance to get a professorship of from $1,500 to $3,000 a year. However, the 
outlook for a clinical career would be more “promising.’”” Having used up all his 
funds Abel decided reluctantly to enter clinical work. Then in the late summer 
while still in Berne, Abel received a cable from Vaughan which was the turning 
point in his life. On Schmiedeberg’s recommendation Vaughan offered him the 
Chair of Materia Medica and Therapeutics in the University of Michigan, with 
the understanding that he was to establish a modern department of pharmacology; 
materia medica and therapeutics being retained in name only. Here was the 
chance Abel had looked for to enter a career in experimental research and with v. 
Nencki’s advice he accepted the offer to return to his Alma Mater. But before 
returning home he induced Vaughan to let him have a last fling at biochemical 
research with the able biochemist Drechsel in Ludwig’s laboratory. Drechsel 
at that time was doing important work on the chemistry of proteins and on protein 
metabolism. Drechsel and Abel thus began a joint research on the occurrence 
of carbamic acid in alkaline horse urine. This association led to a close friendship 
which lasted until Drechsel’s death in 1897. 

On his homeward journey Abel stopped at Berlin to obtain first-hand informa- 
tion on Koch’s tuberculin treatment, which had attracted international attention. 
This was the subject of his first lecture at Michigan in January, 1891. Ina 
letter to C. W. Edmunds he writes: “Here at Ann Arbor I was given the oppor- 
tunity of starting the first professorship of pharmacology in the United States, 
whose holder should devote himself entirely to giving students the best possible 
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instruction by means of lectures, demonstrations and quizzes, in the manner in 
which my European teachers (Schmiedeberg and Boehm) had long carried on 
their work. All my energy that was not given to this kind of instruction to 
students was devoted to research work and to arousing the enthusiasm of others 
for it. . . . There was no laboratory of any kind at my disposal. There was not a 
scrap of apparatus, not even a test tube, a flask or a beaker.”” But soon he had 
organized his small laboratory and with a senior student, Muirhead, he imme- 
diately gave demonstrations on animals and carried out a research on the occur- 
rence of carbamic acid in human and dog urine following the administration of 
large amounts of lime water... . 

While Abel was active in Michigan the Johns Hopkins University under Presi- 
dent Gilman began the organization of its medical school. Welch, Osler, Halsted, 
and Kelly had already been appointed, and equally outstanding men were needed 
to fill the chairs of the preclinical subjects. In January of 1893 Abel received a 
letter from Osler inquiring whether he would be a candidate for the chair of 
Pharmacology. He replied that he was strongly attracted by the prospective 
intellectual contacts with Osler, Martin, Welch and Remsen. His main concern, 
however, was the provision for adequate laboratory facilities. His appointment 
to the Professorship of Pharmacology went into effect for the academic year 
starting in the autumn of 1893 and with it Abel reluctantly also assumed the 
responsibility of giving the course in physiological chemistry. Before assuming 
his duties he obtained a few months of leave to complete some research with 
Drechsel and to consult his old teachers in Europe. 


What was it that caused Abel to make such effort and sacrifices 
for this very advanced education, and how was it that he showed 
such extraordinarily good judgment in choosing the men with whom 
he worked and in training himself along the lines which he did? That 
he was not content with a safe and respectable position as Superin- 
tendent of Public Schools in a small city shows that at an early age 
he was in some way inspired to go further. Was it his association 
with Vaughan or Sewall at the University of Michigan which led him 
to go to the Johns Hopkins University under Newell Martin, and 
was it Martin who suggested that he take up medicine? Regardless 
of who may have given him such ideas or advice, it is obvious that 
Abel was no ordinary student but one filled with an intense desire 
for the best. His ability at the time of his studying medicine, to 
choose the best men in the world, was no mere accident, but this 
trait continued throughout his long life, and when his life is written 
in full, it will be found that the greatest men of these times were 
among his friends and correspondents. 
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In these days it is difficult for us to comprehend the difference 
which existed in 1885 between medical science in Europe and in this 
country. Here, biological chemistry was not then sufficiently differ- 
entiated from physiology to warrant the formation of a separate 
group of biochemists, and pharmacology did not exist. It is safe to 
say that chemistry was hardly known to the clinicians, who at about 
that time were beginning to take up the new field of pathology. As 
late as 1911 Dr. Reginald Heber Fitz, then Professor of Theory and 
Practice at the Harvard Medical School, who was one of the out- 
standing men in clinical medicine in those days, advised me strongly 
not to take up chemistry in relation to medicine. He said he realized 
that someday it was coming into medicine but that he had watched 
it all his life and was sure that it never would amount to much in 
my day. Yet twenty-five years before this, Dr. Abel with his medi- 
cal training and medical degree realized the importance of chemistry 
and specialized in it. He was probably one of the very rare men in 
this country who then had anything like this training, and it was 
this knowledge, which others did not have and could only partially 
appreciate, that had a great deal to do with the foresight attributed 
to him. He had worked in Europe with experienced biological chem- 
ists and pharmacologists and had read their journals, all of which 
impressed upon him the need of similar organizations and publica- 
tions in this country. His knowledge of chemistry allowed him 
to go more deeply into fundamentals than was possible for many 
others. Then, too, the whole scientific life of the remarkable group 
of German medical men who lived at that time made a deep impres- 
sion on Abel. Their almost monastic devotion to medicine, their 
ability, modesty, the care and exactness with which they did their 
work in infinite detail, and their desire to find out the truth of matters 
gave him very high standards for his own development. 

To Professor Abel this group always remained different and above 
all others. He would speak in a hushed voice of the great Naunyn 
or the great Nencki, and in a discussion the last word had always to 
be found in a German reference book or article. This was a great 
group, and those must have been wonderful times when, as Abel put 
it, he “walked the wards with v. Recklinghausen.”’ But all of these 
men and these days have gone, and one wonders whether a professor 
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will ever be as much of a professor as he used to be then, whether the 
professorial, broad-brimmed, black felt hat will ever again attract 
the same awe and respect that it did, and whether it will be possible 
as it then was to determine the departmental rank of a group by 
their relative positions as they walked down the street. 

Professor Abel’s work was largely of a biochemical nature, for ex- 
ample, that on the chemical composition of the melanins from hair, 
the occurrence of carbamic acid in alkaline horse urine as well as in 
human and dog urine, the chemistry of the pigment of the negro’s 
skin and hair, the isolation of ethyl sulfide from the dog’s urine, and 
an attempt to isolate the active principle of the thyroid, his isolation 
of the active principle of the thyroid, his isolation of the active prin- 
ciple of the adrenal medulla, his work with Ford on the poison of 
Amanita phalloides, a study of the active principles of the secretion 
from the parotid gland of the tropical toad Bufo agua, his classical 
experiment demonstrating with his “vividiffusion” apparatus the 
presence of amino acids in the blood. Then there was his work 
with Pincofis and Rouiller on the presence of albumoses in the tissues 
and in the blood as well as in the gastrointestinal mucosa, his work 
with Geiling on Witte’s peptone, as well as that on the active prin- 
ciples of the pituitary gland, his chemical studies of and isolation of 
crystalline insulin. These indicate Professor Abel’s real interests. 
His work on the phthaleins and their use in kidney and liver function 
tests, his entrance for a short time into the field of chemotherapy with 
his studies of the antimony thioglycollates, his plasmapheresis and 
his vividiffusion ideas were more or less side interests which kept 
him from his main line of work for a short time only. 

The fact that Dr. Abel had to take over the teaching and laboratory 
work in physiological chemistry when he first went to Johns Hopkins 
probably had little to do with this biochemical point of view. His 
interest was definitely chemical before he went there, and although 
he was always attracted to a great variety of problems having to do 
with medicine in general, his primary interest seemed to be in the 
fundamentals of the living organism rather than in the secondary 
changes brought about by disease or intoxications produced by drugs. 
It will be noted that, except in very few instances, Dr. Abel paid little 
attention to studying the action on the organism of the substances 
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with which he worked, that is, their so-called pharmacological action. 
True it is that he used the reactions of the organism to separate his 
various fractions and eventually his pure principles from complex 
mixtures, but it was his aim to discover what these principles were 
chemically rather than to study the complex reactions of the organism 
after their injection. 


On returning to this country in 1914 after two years in Europe, I 
found that my hearing would not allow me to go on with the clinical 
work which I was then doing at the Peter Bent Brigham Hospital in 
Boston, and while wondering what could be done about it I suddenly 
thought of how Professor Abel looked when I had seen him that 
morning with Cushny in London. I immediately wrote to Dr. Abel 
and asked if I might come to work in his laboratory. He replied 
at once in the most friendly manner urging me to come there, and I 
left for Baltimore wondering what I would find todo. After the white 
marble walls of the Harvard Medical School and the new Brigham 
Hospital, the Johns Hopkins Medical School building of that day 
was not an impressive sight. My spirits went down as I climbed the 
three, long flights of stairs to the pharmacological laboratory where 
I found Professor Abel in his small corner room, a test tube in one 
hand and a capillary pipette in the other, in the process of adding a 
minute drop of some extract to a solution. He immediately put 
these down and greeted me with the utmost cordiality. In one corner 
of the laboratory was an old, roll-top desk piled high with papers of 
all kinds; and every available and unavailable space on the desk, a 
revolving bookcase, and a rather large table was heaped with books 
and current periodicals. Within three feet of his desk was a standard 
chemical bench, behind which was an ordinary canvas army cot. 
There was a hood in one corner and a sink next to the door. There 
was no room for anything else. There was nothing new in the room; 
everything in it looked as though it had been used continuously for 
many years. I later found that there was one exception to this—a 
new, large Webster’s Dictionary which had escaped my attention, 
as it was kept rolled up in a green cloth and tied with a string. In 
spite of this, however, it was very often used. 

After a word or two of greeting I started to tell Dr. Abel about my 
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forced change of plans, but he interrupted me almost at once, saying, 
“That is too bad, but let us put that off until we have an evening at 
our house together. If you have no problem on hand at the present 
minute, let us start on something which has become of the greatest 
importance on account of the war.’’ He then suggested that we 
attempt to treat pig’s blood so that it could be used in man to replace 
human blood without causing hemolysis and reactions of one sort and 
another. This sounded a bit wild to me, but I did not dare to say so. 
He gave me a white coat of his own, hung mine on a hook on his door, 
sent the laboratory boy to the nearby slaughter house for pig’s blood, 
and within fifteen minutes after I came into his room I was actually 
at work and on a problem which kept me busy for over ten years al- 
thought it was not two days before I gave up the pig’s blood idea 
forever. How many men would have been able to diagnose in- 
stantly the state of confusion brought about by such a change in 
one’s life and without a word have started one off on a course which 
effected a cure almost instantaneously? 

At just the time I went there, Baltimore was starting to grow up 
and to lose much of its old charm, which, however, has been replaced 
by much of beauty. The automobile was just coming in, and a few 
people were moving out of town, but many of the best families still 
lived in the city and sat on their doorsteps after dinner on warm 
evenings; and on the way home it was the custom for one to drop 
into the Maryland, Baltimore, or University Clubs, where one was 
sure to find friends. The University had not moved out to Home- 
wood, and I lived and dined with a very pleasant group at the Johns 
Hopkins Club on the corner of Monument and Howard Streets. 
Each morning we would walk across town to the School. As we be- 
gan our pilgrimage we would pass houses with beautiful doorways, 
the brass knockers and nameplates of which were being polished by 
those fine old colored men of the old school, and before we had passed 
the Washington monument, we were sure to have been greeted with a 
“good morning, Major, Colonel, General, or Admiral,” which, in spite 
of slight exaggeration, gave one a sense of importance with which to 
begin the day’s work. Going over the hill and past the railroad tracks 
one saw those marvelous, great horses, eight or ten at a time, which 
pulled freight cars through the streets, but after this the glamour 
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disappeared, as one had to watch his step to avoid the sewage drains 
which ran uncovered across the sidewalks in the famous Baltimore 
sewage system, and there was nothing left but a long climb up to the 
hospital, which tapered off from a very imposing front, to Dr. Welch’s 
laboratory across the street from Hanselmann’s saloon, to which was 
was attributed the entire success of the early Johns Hopkins group. 

Professor Abel was at that time very comfortably settled in an 
old-fashioned house with high-ceilinged rooms and a cupola, just off 
Charles Street very near where St. Paul Street comes into it. Guil- 
ford itself had not been developed at that time although the streets 
were laid and a few houses started. The Professor kept a cow, for 
which there was plenty of room, as his land ran down across the rail- 
road track and up a hill on the other side and must have covered 
between ten and twenty acres. I had been in Baltimore for a day or 
so only when I was asked to dine at Dr. Abel’s house and went there 
part way by trolley and the rest by bus and was most cordially 
greeted by Mrs. Abel and the Professor. The house was to my mind 
an almost ideal place for a professor; everything about it was livable, 
inside and out. There was a large study on one side of the front 
hall, a living room on the other, behind which was the dining room. 
In the study there was an old-fashioned, marble fireplace with a coal 
grate and a fire always burning. The walls were very high and com- 
pletely lined with bookshelves. The Professor’s old-fashioned arm- 
chair was pulled up casually before the fire, and in front of it was a 
footstool high enough to make it possible to put one’s feet on it and 
stretch out comfortably in the chair, which the Professor used to do 
on less formal occasions. Pulled up beside the chair was a table 
piled with books, periodicals, and papers. The furnishings of his 
house, like his laboratory, were ample but simple and looked as 
though they had been chosen for use and used. I went to many 
evening and Sunday dinners at this house, and those whom I met 
there were almost always workers in the laboratory or out-of-town or 
foreign visitors, of whom there were many. There was always so 
much of immediate interest going on in Dr. Abel’s mind in connection 
with his own work or that of his guests that conversation usually 
centered about such matters. This always came about most naturally 
and was in no way forced. 
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Then, of course, there was the war, at that time in its early stages, 
before the United States took part in it. Professor Abel was very 
pro-German, which may have been on account of his ancestry but 
much more likely on account of what he knew of Germany as he 
had seen it. This made it utterly impossible for him to believe that 
the Germans were what they were made out to be at that time, and 
it was equally hard for me to believe it then. The war had a great 
effect on the Professor and upset his life tremendously. At first it 
was very stimulating to him, as the Germans made new advances 
almost every day, and this was reflected in the way he walked as 
well as talked. Both Dr. and Mrs. Abel were extremely kind to me 
and treated me almost asa son. In fact, they asked me after a time 
to live at their house with them, but I did not accept this invitation 
for two reasons: one was that although I was fond of medicine, I 
did not want to give up everything in life to the whims of this man 
as all who came very close to him had to do on account of his com- 
plete absorption in what he was doing to the consequent oversight of 
everything else; the other was that my love for the Germans became 
less and less, and, finally, in order that there could be no misunder- 
standing on this point in Professor Abel’s mind, I wrote him a letter 
telling him that I thought he should know of my having lost all 
faith in the Germans and that I was going to take the part of the 
other side. Although I did this as kindly as I could, I do not think 
that the Professor ever quite got over it. 

For a time, after the war was over, he was much depressed and 
very bitter, but with his usual and extraordinary ability to take 
reverses he shook off this depression and went to work with renewed 
vigor. Unfortunately, at just this time the laboratory was over- 
whelmed by a group of South Africans who were extraordinarily 
anti-British in their sentiments. For several years the lunch-table 
conversation degenerated into anti-British tales raked up from all 
possible quarters by this South African group. I, who was no his- 
torian, could stand this only so long and then would blow up, to be 
put in my place again on account of lack of evidence on my side, and 
since there was no one there to back me, I became less popular daily. 
But this group and this period passed, and in his later years I heard 
nothing more of the war from Professor Abel. I am sure that his 
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anti-English remarks were purely an attempt to justify what the 
Germans had done, because he told me many times that when he 
retired, his one desire was to go to England and spend his last days 
with “that wonderful group of English physiologists.” 

I had been told that it would be a waste of time to go to Baltimore 
to work with Abel, because he was always too busy with his own work 
and I would see nothing of him. When I arrived, he had just been 
asked to write the first Mellon lecture (2) and devoted the better part 
of a year to the preparation of this. Anyone wishing to get an idea 
of the thoroughness with which he did things, and of the breadth of 
view which he had, would do well to read this as well as his other ad- 
dresses. This would also give one an idea of Dr. Abel’s feeling that 
one should give all that one had to whatever was being done. Dur- 
ing the first year that I was in his laboratory he carried out almost no 
experimental work and would drop in to talk for hours at a time. 
We would often leave the laboratory early and drive about the coun- 
try, ending up at his house for tea or supper; but after this first year 
thing were very different, and except when he came out of the se- 
clusion of his corner laboratory for lunch or to carry out an animal 
experiment in the large laboratory, one saw very little of him. 

I shall never forget the day Dr. Abel decided he should move. 
A real estate company made plans to develop what is now Guilford. 
This involved the house and land where Dr. Abel lived. They tried 
to induce him to build another house, but he was afraid of ‘being 
crowded’, as he put it, and decided to go elsewhere. I had an old 
car at that time and spent many afternoons driving Dr. and Mrs. 
Abel all over the country looking for another house. One afternoon 
as the day was getting on and with a violent thunderstorm coming 
up, we drove out some ten miles from the middle of the city and up 
a hill where there was an enormous unoccupied house very similar 
to the one in which he used to live on Charles Street. This was off 
the Windsor Mill Road and had fine grounds with wonderful, great 
trees, a driveway lined with hemlocks, the same type of cupola on 
the house, and goodness knows how many rooms. The house was 
by no means in the best state of repair, and neither were the grounds. 
The Professor jumped out of the car and rushed into the house, leav- 
ing Mrs. Abel and me behind in the rain. Mrs. Abel got slowly 
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out of the car, stood looking at the house in a horrified manner, and, 
turning to me, said in her quiet way, “My goodness, Dr. Lamson, 
did you ever see anything so awful?” A few minutes later Dr. Abel 
came dashing out of the door, shouting, “Mary, this is just exactly 
what we want.”’ Mrs. Abel then went in, looked the house over, and 
said, “Yes, I think this will do very well indeed.” This was typical 
of Mrs. Abel. I have never seen such devotion in anyone as she had 
for the Professor. It made no difference what his plans might be, 
they were accepted at once by Mrs. Abel, who not only willingly but 
with genuine enthusiasm cooperated with him. If it were a minor 
matter such as unexpectedly bringing people to dinner, giving up 
engagements, taking a train for other parts, or changing the entire 
way of living, it made no difference whatever, Mrs. Abel agreed at 
once, and never did any of us hear her complain. Until Mrs. Abel 
died, she lived on this hill. At first she had a colored boy to help 
her, but he was a character and more trouble than help, and she soon 
gave him up. 

Among the letters which came to me at the time of Dr. Abel’s 
death was one from Professor Walther Straub, who told of his com- 
ing to this country to lecture and being met at the station by Professor 
Abel. It was some minutes after the train came in before Professor 
Straub saw him hurrying down the platform; Dr. Abel greeted him 
in an excited manner, saying, “I am sorry to be late, but Columbus 
only just arrived.” Straub said that he was much shocked and 
thought that the Professor was losing his mind, and it was only when 
they reached the car that he found that Columbus was Dr. Abel’s 
colored boy. 

In these days of new schools and perfect equipment it might be 
interesting to consider the surroundings in which Professor Abel 
carried out the work which has made him famous the world over. 
As I have said before, the Medical School was by no means an im- 
pressive sight. Each story was very high, and Dr. Abel’s laboratory 
was on the third floor. There was no elevator except a small freight 
affair which had to be pulled up by hand. There was a hallway 
around the stair-well from which the various laboratories radiated. 
I have no doubt but that everything was done very systematically 
when Dr. Abel was younger, but when I reached there, it was a case 
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of every man for himself, and there certainly was no system about 
anything. There was only one kymograph in the laboratory which 
worked, and that was a long paper electrical affair, and to do a blood 
pressure experiment involved as much as a major surgical operation. 
Since I was the youngest and newest arrival, I was not allowed to take 
part in such an important event as doing a blood pressure experiment 
on a dog, but I was allowed to watch. Dr. Rowntree had just left, 
and Dr. Marshall, who at that time did not even know where the 
kidney was, and a physical chemist from Europe, who was not quite 
sure whether a dog had a kidney, supervised the operation, which was 
done by Charlie Kamphaus. 

Outside Professor Abel’s laboratory Charlie was the Department 
of Pharmacology. If you wanted anything, you asked Charlie for 
it, and if he happened to be out, you simply did nothing until he 
returned. I asked him once how it was that none of the large stock 
bottles had labels on them, and he said in the most hurt manner 
imaginable, “Why, Dr. Lamson, if we had labels on them, everyone 
would know what was in them.” At another time I asked him to re- 
turn something which we had borrowed from another department, 
and he said, “Don’t do that now. If you wait a little longer, they 
won’t remember that you have it.’”’ Charlie was a German, short, 
well-fed, but not fat, then. He was the most good-natured, willing, 
hard-working soul I have ever seen. He existed for one thing only, 
and that was to serve Professor Abel. Sundays, week days, or holi- 
days the Professor would merely say, “Charlie, keep you eye on this 
dog, you must look at him every two hours,” and Charlie would be 
there day and night. If the Professor suddenly wanted a dog and 
there were no dogs in the animal house, it never occurred to Charlie 
that this could be anyone’s fault but his own, and with tears in his 
eyes he would dash about from one department to another looking 
for a dog. Charlie liked to work and confided to me once that the 
height of his ambition was to be a waiter in a beer garden where 
there would be twice as many people as one could possibly serve, and 
just as you had supplied one table with beer they would shout for 
you to fill up the glasses again, and you would know that you could 
not possibly do it. 

Charlie was assisted in these blood pressure operations by Charlie, 
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Charlie Drain, a devout Irish Catholic with the good and bad qual- 
ities of a bulldog, very fond of liquor, who died of delirium tremens 
during the prohibition period. He worshiped the Professor but was 
not as sophisticated as Charlie Kamphaus. His one desire was to 
find someone who would say something against Dr. Abel so that 
he could, as he put it, ‘knock his block off.” Together the two 
Charlies would put the dog under ether and hitch up the blood pressure 
apparatus and kymograph. Things would usually have worked 
fairly well had it not been for the fact that the recording was done by 
means of glass pens blown by everyone who had ever been in the 
laboratory. The experiment would start, and then the pen would 
weep and the ink run down the paper, whereupon both Charlies would 
discuss the advisability of putting on another pen, and this as likely 
as not would refuse to write. In the excitement one or the other 
Charlie would blow through it. After a very short time both of them 
were red ink from ear to ear. If the experiment were a long one and 
artificial respiration were needed, another assistant was called in, Mrs. 
Thomas, the scrubwoman. Mrs. Thomas was getting on in years, was 
very fat and very polite, and also a devout Catholic. She would sit 
on a stool at the dog’s head and pump away on a pair of hand bellows, 
but she had a habit of dozing off very frequently and had to be 
waked up usually by Charlie Drain with a polite nudge and the re- 
mark, “‘A little more air, Mrs. Thomas, please.’’ At one time Mrs. 
Thomas’ husband had to be dug up and moved, and for years after 
this during lulls in an experiment she would describe in great detail 
just how he looked and the various colors of his face. This always 
ended in tears, and we had to distract her with a call for more air. 
After all was well under way, and while the chemists were giving 
general directions, entirely unheeded by the operating staff, Professor 
Abel would be ceremoniously called by Charlie Kamphaus, and he 
would appear with his little glass evaporating dish, his capillary 
pipette, and his notebook. A hush would come over this scene of 
blood, red ink, and artificial respiration, and the Professor, entirely 
oblivious of everything, would fill a syringe, and someone would make 
the injection for him. 

In the early days when I first went there, Professor Abel wore a 
white laboratory coat. Later, he added to this a white apron which 
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he had become interested in, because Dr. Binger wore these. As 
time went on and as the laboratory was none too well heated, Professor 
Abel added an ordinary sack coat over the apron, and some years 
later discovered a very long, heavy, red rubber apron, which he then 
wore underneath the white one. At about this time Dr. Abel had his 
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portrait painted in a gown with which there was a black velvet hat 
which pleased him a great deal. He often spoke to me about what a 
nice thing this hat was and how he thought it a splendid custom to 
wear such a hat. One day a member of the surgical staff came into 
the laboratory for luncheon wearing a white operating cap, and I 
noticed that Dr. Abel was particularly abstracted that day and kept 
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looking at our visitor with an interest all out of proportion to what the 
surgeon’s conversation seemed to merit. After lunch the Professor 
took me aside and asked if I could manage to get him one of those 
little white hats. I did, and he wore it to the end of his days. 

On the street and around his house Professor Abel was always very 
spry and walked with great alertness and rapidity, but for several 
years I had been semiconscious of the fact that he went about the 
laboratory in a decrepit manner. He would come out of his room and 
shuffle across the laboratory with very short steps, almost on his toes, 
and always holding his evaporating dish in one hand and his pipette 
or his notebook in the other. One day I happened to notice that he 
held up his apron with one hand, as one would a skirt, and becoming 
interested in this phenomenon, I saw that the band around his neck 
was so long that the rubber apron nearly touched the floor, and the 
string, which should have gone around his waist, tied his knees to- 
gether so that it was impossible for him to take a long step. I asked 
if I could not shorten the neck band for him and explained what 
seemed to me to be the advantage of doing this, but he only looked 
at it in a dreamy sort of way and said that it was all right as it was, 
and it stayed that way as long as I was there. 

When one of these blood pressure experiments was over, the record 
was rolled out on the floor, often running the entire length of the large 
laboratory and even out into the hall. Everyone would very seriously 
gather about it and walk up and down the record looking for results. 
No one ever seemed to be the least bit aware that this was not the 
accepted method of carrying out such experiments. 

The laboratory was well equipped for special chemical work, but 
except for this one kymograph there was almost nothing in the way of 
apparatus. There was one microscope in the department in use, 
and that belonged to me. After some ten years when I needed a 
microscope badly and everyone was using mine, I asked the Professor 
if the one which he had in his laboratory could not be turned to gen- 
eral use. I had seen this in action only once. It was kept in a 
wooden box done up in a brown cloth, tied with a stout cord, and the 
whole thing wrapped in an old, white laboratory coat and locked in a 
case in Professor Abel’s room. He looked very much taken aback at 
such a request on my part and asked what was the matter with the 
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one we were using. I told him that there was nothing the matter 
with it, but that it was mine and that we needed another. He said, 
“But, Lamson, the microscope that I have is a good one.”’ When I 
answered that mine was also, ten years ago before everyone used it, 
he looked at me hard without saying anything, and then a quiet 
smile came over his face, and he turned and walked away. In a few 
minutes he came back to my room with the precious machine of his 
own and left it without a word. 

We had no shop, and when I tried to make a perfusion apparatus 
and needed to make a thermostat, the only tools which could be found 
were a hammer with a split handle, a screwdriver, and a keyhole saw 
with half the blade broken off. With this outfit I managed to put 
together a thermostat made out of a soap box, which worked sur- 
prisingly well until one day when I was out of the room I heard a 
great commotion and someone shouting, “Fire!’’ I came in just in 
in time to see Professor Abel emptying the last of the contents of a 
large fire extinguisher into the middle of my precious apparatus, of 
which there was nothing left. 

At night the heat went off in the laboratory, and it became ex- 
tremely cold. Someone broke into the Medical School at one time, 
after which rather unusual precautions were taken to keep a further 
break from occurring. These consisted in locking up the gate to 
the high iron fence which surrounded the Medical School, and 
no keys were given to any members of the faculty regardless of our 
pleas. When one came over in the evenings to work, on an icy, 
snowy night, and had to climb this high, iron fence with its arrow- 
shaped spikes, then feel one’s way into the basement in utter dark- 
ness, locate the main switch of the building, turn that on, and then 
climb three flights of stairs in the dark on account of an economical 
lighting system which had been developed, it often took some time 
to quiet one’s resentment against the powers that had developed 
such plans, especially those who did not have to climb the fence. 

In spite of all this, the laboratory was one of the finest to work in 
that I have ever seen. Everything was informal, and Professor Abel 
had that very rare faculty of being willing to see a change made in 
anything at any time. Once while I was there, a plan was developed 
to move the Department of Pharmacology to the new Hunterian 
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Building, which to my mind would have ruined the spirit of the 
Medical School, as it would have separated biochemistry, physi- 
ology, and pharmacology, but when this was suggested to Dr. Abel, 
he was perfectly willing to make the change if others thought it best 
for the School, in spite of the fact that it would upset his work for 
a considerable length of time. 

If the Professor was a trifle thoughtless about the comforts of his 
assistants, he was equally thoughtless about his own. For instance, 
he had no telephone in his room, and for a long time, in order to use 
one, he had to come out into the hallway and squeeze into a horribly 
small closet which was a sort of dump for dirty laboratory coats, the 
janitors’ shoes, etc. For a great many years he had no secretary, 
and it took a lot of persuading in order to get him to take on even a 
half-time one. The Professor immediately installed a telephone on 
her desk, but he himself still had to go through Dr. Marshall’s labora- 
tory, out into the hall, and carry on his telephone conversation in 
this stuffy closet. As it became annoying for the secretary to go 
constantly to the Professor’s room and call him to the telephone, she 
installed a buzzer on his desk so that it was only necessary for her to 
press a button and the Professor would scurry out to the telephone. 
It was several years before we could convince him that he deserved 
to have an extension telephone on his desk, which he finally did with 
great reluctance. 

To me it seemed that Professor Abel lived in the clouds rather than 
in this world. However, he was an extremely practical person when 
his attention was focused on something, as can be seen from his or- 
ganization of scientific societies, journals, his laboratories, and courses 
for both biological chemistry and pharmacology. It was he who 
advised Mr. Passano of the Waverly Press to specialize in the publi- 
cation of scientific periodicals, a thing which had not been done in 
this country before and which was followed with very great success, 
on account of which Mr. Passano has written a very fine tribute to 
Professor Abel. But everything having to do with the laboratory, 
his work, and science had a supernatural interest for him. When he 
would come in to see an experiment, Professor Abel would talk in a 
hushed voice. He would speak with the greatest reverence of scien- 
tific publications and men, as well as their work. He gave to science 
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a certain halo, which at times seemed out of place in our humdrum 
life of America but which corresponded to that aura which enveloped 
a German professor in Europe. This was very greatly appreciated 
by some who worked with him, and I am sure that it was entirely 
sincere and natural to Professor Abel but not in others who attempted 
to copy him. 

That Dr. Abel had courage is well known to anyone who had any- 
thing to do with him. After months of work when he fully expected 
that a final experiment would prove what he had been seeking for all 
this time and it proved the exact opposite, he would draw himself up, 
shake his rather frail shoulders, and say, “Oh, well, there are many 
fish in the sea,’ and immediately begin on his work again. In the 
course of his early work on epinephrine an explosion occurred which 
filled his eye with glass and must have been an extraordinarily painful 
affair, but those who were with him at the time told of his great cour- 
age then and during the removal of his eye under local anesthesia. 
He almost never spoke of this in any way, but one time did tell me 
that it was quite interesting when they cut through his optic nerve. 
In minor matters, however, I think he more or less enjoyed having 
something happen which made him exert himself against circum- 
stances. He used to tell the most extraordinary story of how a nurse 
accidentally poisoned him with atropine in the hospital. After he 
underwent a rather serious operation at one time and, again, when he 
broke his leg, there was no reason for, and much against, his hurrying 
back to his laboratory, but I think he more or less enjoyed seeing 
whether he could do it or not. 

Dr. Abel belonged to that generation which has just passed, in 
which men still liked to think that they might know about everything 
although they were perfectly well aware of the fact that they could 
not. I believe, however, that this irritated Professor Abel consider- 
ably. He seemed a trifle jealous of Dr. Welch, who had such an 
unbelievable memory and who seemed to have had some firsthand 
experience with almost everything that had happened in medicine. 
When a new edition of the Encyclopedia Britannica came out, he 
confided to me that he had heard that Dr. Welch was reading it 
from cover to cover, but I know that he read a great deal of it himself 
with a great deal of interest, for he used to point out the mistakes in 
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it and tell me how much better the German encyclopedias were. He 
used to like to dabble with Greek and Latin and has sent me post- 
cards written in Greek, which I hope were more intelligible to him 
than tome. I dropped in on him one time at Randolph, New Hamp- 
shire, where he used to spend the summers and found him studying 
Latin grammar. He explained to me how he had tramped over the 
whole Presidential range with his sons, and another time he told me 
how he had spent several summers cruising from Baltimore up to the 
coast of Maine and back. This was no mean undertaking for a man 
unaccustomed to the sea. He apparently went at it with great thor- 
oughness, however, hired a skipper and a good-sized boat, and took 
his family over these many miles of ocean without a mishap. I 
found, however, that Mrs. Abel was none too pleased with some of 
these trips. When a storm came up, the Professor felt that the deck 
was no place for a woman, and he not only put her below but shut all 
the hatches in a supposedly seamanship manner, and Mrs. Abel 
admitted that these were not the best days she had ever enjoyed. 

The Professor also had a fondness for mathematics and physics, 
but I never realized what a sacred field this was until one day, while 
we were having luncheon, Rouiller was extracting a vacuum desic- 
cator by means of a very noisy water pump, and Professor Abel got 
into an argument with one of the staff members as to whether mole- 
cules could or could not pass through a hole in the desiccator in a 
certain way. I do not remember what the argument was about but 
only that I heard the Professor say that molecules could not pass 
through this hole, and I made the unfortunate statement that I 
thought I could make them pass through so fast that they would 
whistle. My remark was an entirely casual one, based on no knowl- 
edge of the matter whatever, but it upset the Professor as much as if 
Einstein had said it. He immediately pulled out a pencil and paper 
and started to prove to me how I must be wrong. I then became 
enough interested to believe that he could not be right, and we dis- 
cussed this matter all of one afternoon without leaving the lunch 
table. I kept trying to get out of this by saying that it made no 
difference what the molecules did, but the Professor kept saying, 
“But this is a very serious matter with me. You know I taught 
physics once.” At about the time we should have left for dinner, I 
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became exhausted and told the Professor that since he was an older 
man I could not say what I wanted to him and I thought that he had 
an unfair advantage. Whereupon he said to go ahead and say what 
I pleased, which we both proceeded to do for another hour or so, but 
when I reached the Johns Hopkins Club after everyone had finished 
dinner, I found a group of my associates in the middle of an even 
more violent discussion about these molecules, which continued 
until wel] after midnight. When I arrived at the laboratory in the 
morning, a bit late after the efforts of the preceding day, Dr. Abel 
came into my room with triumph written all over his face and handed 
me a book, saying, “Read that and see if I’m not right.” On looking 
it over, I found it to be a book on how to square the circle. 

The laboratory lunch table became famous among the pharma- 
cologists and visitors from many lands. Adjoining Professor Abel’s 
laboratory was a fairly large room in which Dr. Rouiller had a chem- 
ical bench and in which Dr. Marshall was carrying out his experi- 
ments on the kidney. The lunch table itself was a small kitchen 
table covered with white oilcloth, and, except for the Professor, who 
had a chair at the head of the table, we sat on laboratory stools. 
Charlie Kamphaus supplied us with a long roll of bread, some cheese, 
and “hot dogs” which I would not eat. This irritated the Professor 
greatly. He tried for years by every means he could think of to get 
me to eat them and usually ended his arguments by saying, “Oh, 
well, you are prejudiced, as all New Englanders are prejudiced.” 
We made our own coffee. As far as I know, every member of the 
staff suggested at one time or another having something else for lunch, 
and the Professor always allowed him to try it, but every time we 
came back to the bread, cheese, and coffee luncheons, and all agreed 
that these were the best. We would have almost finished luncheon 
when Professor Abel would appear from his room, having removed 
his rubber apron but not his white hat. It was never more than a 
few moments before he would bring up some topic of conversation 
which was always interesting. He had an enormous amount of infor- 
mation about matters relating to his work as well as to the work of 
others, and he was always very much interested in historical matters, 
particularly in relation to the war. When we had such visitors as 
Sir Gowland Hopkins, Sir Henry Dale, Barger, and others who were 
working on biochemical problems, they would sit at the table half the 
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afternoon going to the very hettom of these problems. But when 
we had visitors of other type could not discuss fundamentals, 
the conversation soon lagged,an ~ b ame obvious that the Professor 
was anxious to get back to worl 

There was nothing formal about v.ese affairs or about the labora- 
tory. We were usually surrounded by several dogs in a state of anes- 
thesia due to paraldehyde, whose ureters had been cannulated by 
Dr. Marshall for his kidney experiments. The odor from the paral- 
dehyde as well as the dogs was not too pleasing, but this made no 
difference. There were more roaches in that laboratory than in any 
place that I have ever been in, and I have been in bad ones. Several 
times we tried concerted gas attacks with sprays on these roaches and 
collected several buckets of them, but they came back almost at once. 
Then we tried putting the legs of the lunch table in tin cans of kero- 
sene to see if that would keep the roaches out of our food, but even 
this was none too successful. The Professor always knocked his chair 
on the floor and shook out his coffee cup before sitting down. For 
years the coffee cups were Cross and Blackwell crockery marmalade 
jars. One day I noticed the Professor wiping his knife back and 
forth over the oilcloth on the table in a dreamy sort of way when he 
suddenly called out, “Charlie, Charlie, what is this? Haven’t we 
got a new oilcloth?”” When Charlie answered in the affirmative, he 
said in his far-off manner, “I thought so. I couldn’t hear any roaches 
crackle underneath it.’’ The roaches ate the backs off our books. 
They were so thick that anyone who had been in the laboratory any 
length of time automatically stepped back when opening a door to 
allow the roaches to fall, and we all turned the inside bands of our hats 
down before leaving for the night and shook the roaches out. I 
tried to clean the laboratory once and found that the drawers re- 
sembled the streets of Pompeii. They contained layers of papers and 
old notebooks between which rats had died, had become desiccated, and 
were flattened out by the accumulating material. By such excava- 
tions it was almost possible to tell the order in which Dr. Abel’s as- 
sistants had come to the laboratory. It was only after a Spanish 
woman supplanted Mrs. Thomas as laboratory scrubwoman that we 
managed to clean the place up and get rid of the roaches by means 
of a roach food rather than a spray. 

These remarks may sound a bit exaggerated, but it is a fact that 
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when in fearful heat I was cleaning out the storeoom in the attic 
immediately under the roof on a very hot day with both Charlies, 
Charlie Drain was about to toss me a rather large, wooden box when 
Charlie Kamphaus shouted at him in a horrified manner and he 
stopped. It turned out that this was a box of T.N.T. which had 
been put aside and forgotten after a few experiments by Professor 
Abel. There was enough there to have removed not only the Depart- 
ment of Pharmacology but the entire Medical School as well. 

A great deal of Professor Abel’s charm was due to his intense in- 
terest in his work and, as I have said, his behaving as though every- 
thing that went on in the laboratory was on a plane far removed 
from everything else on this earth. I shall never forget his experi- 
ment on plasmapheresis which I saw when I first went to the labora- 
tory. He had already carried out his preliminary work on dogs and 
asked me to join Dr. Marshall and Dr. Turner in further experiments 
which he wished to have done. Dr. Marshall was at that time an 
expert organic chemist with several years’ training with Dr. Jones in 
biochemistry, but he had not yet had any pharmacology or medicine. 
Dr. Turner was a physical chemist from England who appealed to 
Dr. Abel’s soul by calculating everything that went on, no matter 
what it might be. They had just bought a large centrifuge with which 
to centrifuge the blood taken from the dogs, and Dr. Turner proceeded 
to calculate just what would happen if the centrifuge should break 
while running at full speed. Each day, with his sleeves rolled up and 
a stop watch in his hand, he would push up the starting lever step by 
step, which took him the greater part of an hour, and calculate just 
where in Baltimore the different parts of the machine would land if 
things went to pieces. As Dr. Marshall and I were interested in get- 
ting these experiments done and as it took almost an hour to speed 
up the centrifuge, we were not so interested in these calculations, but 
the Professor, much to my surprise, put the utmost faith in them and 
told us never to use the centrifuge except under Turner’s directions. 
Finally, we slipped in one day when Dr. Turner was away and found 
that speed could be obtained in from three to five minutes with 
perfect safety, a procedure which was adopted in the future. 

After many preliminary trials Professor Abel decided to carry out 
one of his plasmapheresis experiments on a patient in the hospital 
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who had nephritis, the idea being to remove a pint or so of blood at 
a time, add an anticoagulant, bring it back to the laboratory, centri- 
fuge it, and replace the plasma with salt solution, returning the blood 
to the patient and repeating the process as often as it was necessary 
todo so. It was, of course, necessary to sterilize everything used for 
this work. I found that a physical chemist’s idea of sterility was a 
curious one. Everything was passed through a flame, some slowly, 
others fast, depending on their nature, until they were “about sterile.” 
Having collected a supply of this “‘about sterile’ apparatus, we all 
repaired to the hospital. The patient was lying on an operating table 
with a donor next to him in case of accident, and the surgical benches 
were filled with interested spectators. A surgeon asked the Professor 
if he would not care to put on a cap and gown and take part in the 
experiment. Dr. Abel stepped up to the nurse and proceeded to get 
into his gown backwards, much to the consternation of the nurse. 
He finally got it on right side round, then his rubber gloves, and, on 
top of all, one of his much beloved operating caps. The Professor 
went about on tiptoe, talking in a hushed voice and watching the 
drawing of the blood with the greatest interest. During the first part 
of the time, he walked about with both hands high in the air, his 
mind centered on asepsis, but then he would see someone in one of 
the stands to whom he wished to speak, and would go over and take 
hold of the iron railing with both hands, and then come back to the 
operating table again with his hands held high in the air. It was 
difficult for those watching the experiment to restrain themselves 
under these circumstances, but they did extremely well. After the 
blood was drawn, Professor Abel rushed about in a very excited 
manner seeing that everything was ready to take the blood back to the 
laboratory, and in a low, excited whisper gave Turner directions as 
to just what to do. When all was ready, he disappeared out of the 
operating room, with both hands still high in the air. The moment 
the door closed there was a sigh of relief, but it was not more than 
thirty seconds after this when the Professor came rushing back still 
wearing his rubber gloves, his operating gown and cap, but with his 
derby hat stuffed on over it. Absolutely unconsciously he came up to 
the operating table, stood there talking very excitedly in whispers to 
the surgeon, and every few moments adjusted his derby hat with 
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his rubber-gloved hands. About the time we all thought we could 
stand it no longer, he dashed out of the room after the blood, and on 
looking out of the window, we saw him tearing up Monument Street 
after Dr. Turner with his gown flapping in the wind, his derby hat 
on the back of his head, and his rubber gloves held high in the air. 

The laboratory course for the students was something never for- 
gotten by anyone who took it. The course was given in a large 
laboratory with chemical benches all around the side, and two sets of 
these in the center of the room. I always tried to get the Professor 
to give the opening lecture in Pharmacology, and he would promise 
that he would, but on that particular day something would always 
come up, and as far as I can remember he never gave the lecture. He 
did, however, give a lecture occasionally, which was the cause of great 
excitement throughout the laboratory. Preparation on the lecture 
was put off until the last minute, and then everyone was sent rushing 
for one thing and another. The Professor would pull out from the 
top drawer of his desk a set of very ancient notes in which he would 
become deeply absorbed. He would send for twice as many articles 
as he could even look at in the time left before the lecture, and when 
the time finally did arrive, he was keyed up to such a state of excite- 
ment that his voice often broke and he told me, “The only way that I 
can lecture is to wait until shortly before hand and then saturate 
my mind with material,” but the result on the students was worth 
seeing. They instantly became absorbed in what he had to say or 
it may have been in the man who was saying it. In any case, they 
were unanimous in their praise of his lectures. Of course, at times he 
would give a special lecture on epinephrine, vividiffusion, or the pitu- 
itary, which he would prepare with very great care and exactness. 

But to return to the laboratory course. There were laboratory 
exercises occupying one afternoon each week. Each year about two 
weeks before the course began, the two Charlies would go through the 
innumerable cupboards, drawers, research rooms, and so forth, 
and pull out what apparatus they could find for the laboratory ex- 
periments. Tambours, respiratory tanks, rubber tubing, cannulae, 
ether cones, kymographs were all put in a great heap on a large 
table in the corner of the laboratory with the idea of sorting these 
before the course began, but this was never known to have taken 
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place. In another corner of the large laboratory there was a small 
research room which had been turned into a stock room in which the 
unlabeled bottles were kept, and this room had one of those doors 
which was cut across the middle so that the bottom could be kept 
closed when opening the top. About the time that the students 
began to arrive, the two Charlies would appear puffing up the three, 
long flights of stairs with gunny sacks full of dogs on their backs, 
which were unceremoniously dumped over the half door into the 
corner room, but, like the apparatus, enough dogs were never brought 
up before the students arrived, so that half of the students would 
leave for the animal house and come trudging back with the dogs of 
all sizes, which were also dumped into the corner room. 

There was a worse jam at the apparatus table than at a bargain 
counter, members of the different groups shouting when they found 
a tambour or some other necessary object which all four members of 
their group were looking for. The scene around the table took on 
the aspects of the stock exchange in a panic, members of the different 
groups diving into the meleé and signaling or shouting about the 
various parts of apparatus which they sought. It was the custom to 
shave the dog before operating, but there was only one razor for the 
entire class. Elaborate methods of matching or tossing a penny for 
the razor were devised to see who could get it first. When you 
dump a dozen unacquainted dogs into a small room after they have 
been tossed about in a gunny sack together, and let a crowd of excited 
students in to see who can get the best dog, the floor is not always in 
the best of condition, and after a student managed to get a dog, it 
made little difference to him what else he took to the big laboratory. 
After this preliminary fight and when the dogs were under ether, 
things quieted down for a bit until the injection of drugs began. 
The students attempted to obtain records of their experiments, using 
German roll paper kymographs, which one wound up with a key; 
the recording was done with the same red ink pens as were used in 
research experiments. These kymographs must have been out of 
date when they were bought at the opening of the Medical School in 
1893. It was impossible to make any of them run for any length of 
time, and you would hear a cheer from any group which managed to 
get a complete record of a single injection of a drug. The spirit of 
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chance seemed to pervade the whole procedure in the laboratory. 
There was not only matching for the razor, the dog, and apparatus, 
but you would find different groups betting on whether their kymo- 
graph would or would not run through the next injection. In fact, 
as only half the class could take the course, there was a good deal of 
gambling on how to get into it, and I heard that at one time students 
were buying places for as much as twenty-five dollars. 

When my turn came to take charge of the laboratory course, I 
went to Professor Abel and asked if I might not improve it a bit by 
buying new apparatus. Dr. Abel seemed quite hurt and said that as 
far as he could see, the course was all right. In those years he never 
came into the laboratory. However, as in all things, he was very 
cooperative and took me to the Dean, who was good enough to let 
me buy a whole new set of apparatus, a Harvard kymograph for each 
group, and later allowed me to put in a small shop and to obtain 
the services of an excellent machinist. Dr. Abel was not anxious to 
have the shop and tried to dissuade me by pointing out that there was 
no place to put it. When I suggested a corner of the large labora- 
tory, he admitted that this would be all right and became quite de- 
spondent; but all of a sudden he remembered that the fire escape was 
right outside of the window where I proposed to put the shop, and 
he told me that it would never do to put it there. When I pointed 
out that there was already a chemical bench in front of this window 
as well as two shelves and three lines of pipes across it, which made it 
impossible to get out, he gave up and let me have the shop. 

I spent a great deal of time on this laboratory course, systematized 
the whole procedure, and arranged for the entire class to take the 
course. I had drawers put in so that each group could lock up its 
own set of apparatus, and saw that a razor as well as the necessary 
apparatus for each experiment was supplied to each group. The 
result was very striking. Everything ran perfectly, the students 
obtained good records and went ahead in a very orderly fashion, 
and I was extremely proud of what I had done. But one day the 
Professor happened to come into the laboratory in the middle of the 
afternoon to ask me a question. In the midst of what he was saying, 
he suddenly stopped and looked around the room in a dreamy kind 
of way at the quietly working students and after a time said, ““My 
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goodness, Lamson, you certainly have ruined this course. The 
students used to have a good time here.’”’ There was much in this. 
Too much refinement can obliterate all initiative, but where the line 
is to be drawn is something for each generation to decide. 

After my first year in the laboratory, during which Professor Abel 
was largely occupied with the writing of his Mellon lecture, I had a 
chance to see him at work on research. He became interested in 
secretin and with Dr. Pincoffs made more and more concentrated 
extracts of the intestinal mucosa until he obtained fractions that were 
very active. Endless such fractions were separated, and each needed 
to be tested by its effect on the rate of pancreatic secretion in the 
dog. Dr. Pincoffs became very expert at preparing these animals. 
The pancreatic duct was cannulated, the trachea connected with an 
ether bottle, and the dog left to reach a state of equilibrium while 
everyone had lunch. Everything worked perfectly for a time, and 
then the dogs developed a peculiar habit of dying during the lunch 
hour. Everyone had his own idea as to why this happened. When 
they did die, they died at almost the same minute each day, but 
there were certain days on which they did not die at all. This became 
a problem of almost as much interest as the nature of secretin itself. 
It was solved, as many other things were in the laboratory, by Charlie 
Kamphaus, who discovered that the sun came around the corner of 
the building at the same time each day, shone on the ether bottle, 
and raised the ether concentration to a lethal level. 

According to Charlie, it was also he who discovered the fact that 
the liver could concentrate phenoltetrachlorphthalein. Dr. Abel 
and Dr. Rowntree were working on this substance and studying its 
possible action as a cathartic. Charlie was cleaning up after one of 
Dr. Abel’s experiments and was about to put the dog in a bucket when 
he noticed that this dye was pouring out of the bile duct which had 
accidentally been cut across. He called Dr. Abel’s attention to this, 
and if what he says is so and we could trust Charlie implicitly, we 
again have an example of an important medical discovery being made 
by chance, combined with the foreknowledge and alertness of the 
observer. 

Although Dr. Abel’s experiments on secretin, Witte’s peptone, 
albumoses, and so forth, were painstaking and tedious, they were as 
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nothing compared with his work on the pituitary. The preliminary 
pituitary extracts were made by Dr. Rouiller, Dr. Helen Graham, 
or Dr. Geiling and then worked up further by Dr. Abel himself. They 
were tested either on the blood pressure or on the guinea pig uterus or 
both, and here again the pharmacological tests were extremely simple 
and needed no complicated apparatus. By that time more modern 
methods of doing blood pressures had been introduced into the 
laboratory, and these were run off in great numbers. I well remember 
Professor Abel’s great delight when he managed to get rid of a pre- 
liminary fall in blood pressure and obtained pituitary fractions which 
gave nothing but an instantaneous and beautiful rise of pressure. 

The uterine experiments were carried out by Dr. Rouiller, who was 
a man for whom I had the utmost respect. He was an ideal person 
for Dr. Abel to have associated with him. He was not only an or-’ 
ganic chemist of exceptional ability, but during the years in which he 
worked with Dr. Abel he was editing the Section on Organic Chem- 
istry of Chemical Abstracts, and it seemed that there was nothing on 
earth of which he had not heard. It was Dr. Rouiller who convinced 
me that it was impossible to have an original idea. Every time I 
had one, it would not be two days before he would come quietly into 
my room, an open journal in his hand, and almost apologetically show 
me where this had already been done some time before. As far as I 
know, Dr. Rouiller never did anything but wo.k, except to read on 
the streetcars to and from the laboratory. He was always there the 
first thing in the morning and, as far as I know, never left the labora- 
tory until at least twelve o’clock at night. He had an even greater 
dislike than Dr. Abel for changing methods and an utter scorn for 
biological methods, particularly the one on which he worked for some 
eight or ten years to the exclusion of all others. This consisted in 
comparing the activity of Professor Abel’s pituitary fractions with 
that of histamine by recording their effects upon the guinea pig 
uterus. Although Rouiller was a very quiet and self-contained per- 
son, what he had to say about the guinea pig’s uterus cannot be 
recorded here. Anyone who knows these organs well, knows that it 
takes more than a saint to put up with their erratic behavior. They 
were strung up in a bath of Locke’s solution and tied at one end to a 
writing lever, which needed to be constantly agitated so that it would 
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not stick on the smoked paper of the kymograph. In order to produce 
this agitation Dr. Abel and Dr. Rouiller devised an apparatus con- 
sisting of a pencil stuck through the hole of a rubber stopper, and it 
was the experimenter’s task to sit there and pound the desk with this 
rubber stopper, often for five or six hours at a time, while the uterus 
was trying to decide whether to behave itself or not. It was utterly 
impossible for me to convince either Dr. Abel or Dr. Rouiller that a 
mechanical agitator would work just as well, and I will admit that it 
was none of my business, but hammering a bench for hours at a time 
was one of those things which seemed to me to be obviously incom- 
patible with the abilities of a great man. 

For many years Dr. Abel carried out this work in spite of continued 
setbacks. He used to drop into my room at the end of the day and 
talk over his experiments while putting on his coat. Although at 
times he was discouraged, it was much more likely that he would say, 
“T’ve got it this time. I'll show it to you in the morning,” but in 
the morning the fractions of which he had expected so much were 
apt to turn out in as disappointing a way as ever. This would never 
upset him, and he would begin all over again with as exactly as much 
enthusiasm as ever. 

For a time Dr. Abel was assisted by Dr. Helen Graham, and as 
a sidelight on Dr. Abel’s character it might be interesting to record 
a remark which he made about her. He said one evening to me, 
“Lamson, I have seen a good many women in science, and, to tell 
the truth, I have not felt that they were particularly well fitted for it, 
but Dr. Graham is different. She has upset all of my ideas on the 
matter, and she is as good if not better than any man whom I have 
ever had with me in the laboratory.” 

Anyone who has read Dr. Abel’s work on histamine, the active 
principle of the pituitary gland, as well as his early work on epi- 
nephrine, must wonder why Dr. Abel published certain things that 
he did, why he was apparently in such a hurry about publication, 
and why he was so vague in his description of his work that it is al- 
most impossible to repeat it. This seems incompatible with his crit- 
ical judgment, the exactness which he required of others, and the 
standards which he set for his own journals. Personally, I think 
that it was Dr. Abel’s terrifically intense interest in the outcome of 
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his work which allowed him to do this. He was so interested in an 
absolutely honest way that this at times warped his judgment. I 
know that this was so about his conclusions of the part that histamine 
played in the activity of the pituitary gland. He would not listen 
to suggestions made to him by Dr. Marshall and others in the labora- 
tory but dashed off this paper and published it without showing it to 
anyone. 

It was very interesting to see the inner workings of The Journal of 
Pharmacology and Experimental Therapeutics at such times as when 
Dr. Abel got hot on the trail of something in which he was particu- 
larly interested. Before he reached the end, he would get more 
and more excited about his work and become suddenly convinced 
that he was going to settle everything the next day. He would call 
his secretary, ask for the publishers on the line, and have them hold 
the next number of the Journal until hearing from him. The entire 
laboratory would then be upset in an attempt to finish his work and 
rush a publication through. Every time the expected result was not 
found, and after a considerable delay of the Journal, Dr. Abel would 
reluctantly give the order to print the next number without his con- 
tribution. When a piece of work was really ready to be written up, 
the procedure was very different and involved weeks of poring over 
endless periodicals by Dr. Abel and his associates. Certainly no 
one would accuse him of having done this superficially. 

I cannot go into details of the pituitary controversy, but after the 
finding that histamine was not the internal secretion of the pituitary 
gland and the finding by others suggesting that there were at least 
two, if not more, active principles rather than the one which he had 
postulated, Dr. Abel set out to show that his opponents could not be 
right. The discussions at the lunch table took on the character of a 
religious controversy, the Professor laying down the law about his 
unitarian doctrine and the absurdity of that held by the trinitarians. 
He insisted that it was the methods used by his opponents which gave 
them their multiple active principles. For years it has seemed that 
the Professor could not be right, but recent work indicates that there 
is a ray of hope for his doctrine. 

In the previous sketches of Dr. Abel’s life everyone has referred to 
how hard he worked. This, I think, can be gathered from what I 
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have said already. During my stay in the laboratory Dr. Abel never 
spent the evenings there, for he was getting on in years, but I never 
dropped in on him at home but what I found him reading either 
history or something bearing on his work. I never saw him read a 
current novel. I have seen him work when he was so exhausted that 
he could hardly stand or speak above a whisper, particularly in the 
years after he had undergone an operation. At one time matters 
came to such a pass that he could not remember the names of anyone 
in the laboratory; he developed a very definite droop on one side of 
his face which made his speech indistinct, and I felt almost certain 
that if he kept on he would have a cerebral hemorrhage. I was un- 
able to induce his clinical colleagues to talk to him about this, for 
they felt that it was interfering with his personal affairs, so I finally 
wrote the Professor a letter telling him just what I thought might 
happen to him if he kept on working as he was doing, explaining that 
if he should suddenly die, it would not be such a serious matter, but 
that if he were paralyzed, it would be. I also offered to resign from 
the laboratory if he did not wish to have someone around who was 
interfering with his life. Dr. Abel was indisposed on this day, and 
I left the note with Mrs. Abel at his house, wondering what the out- 
come would be. At about five in the afternoon Mrs. Abel called me, 
saying the Professor read my letter, remained silent for a few mo- 
ments, and then said, “Mary, find out when the next train goes to 
Atlantic City.” After a few weeks’ rest he was a different person. 

At this particular time Professor Abel had worked himself into a 
state of collapse over the matter of a biophysicist. He was then 
very much interested in the application of the infra-red spectroscope 
to the analysis of his pituitary fractions. He was so impressed by the 
results of the experiments reported to him (although they were later 
found to be valueless, since they were not correctly obtained) and by 
the realization of the fact that those trained in physics might add as 
much to medicine as those trained in chemistry had already done, 
that he set out to bring about the organization of a department of 
biophysics in the Medical School. He encountered great opposition 
to his plan, which he attempted to overcome by sheer strength of 
character, but this failed, and his efforts nearly killed him. Many 
times he said to me that he was going to put this through if it was 
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the last thing that he did in this world, but finally it was definitely 
settled that there would be no such department, and he went back to 
work once more. The success of such ventures in other places since 
has proven that there was more in what Dr. Abel suggested than was 
realized by his colleagues. 

After his work on the pituitary he turned to the problem of insulin. 
He, Rouiller, aud Geiling worked as indefatigably on this as they 
had on the pituitary gland. In Dr. Geiling, Professor Abel found 
another devoted soul. Dr. Geiling gave up everything else in life 
for the Professor, as Mrs. Abel and Charlie Kamphaus both had done. 
He tested endless insulin fractions on rabbits, he looked out for all of 
Dr. Abel’s affairs, both in and out of the laboratory, such as his 
traveling arrangements, his tickets, his taxicabs, and countless little 
things. He went with him to California for this work. He shared 
with Dr. Rouiller the terrible drives that Dr. Abel made on his prob- 
lem, which always seemed to come at Christmas, Easter, or during 
the summer vacation, when one naturally wished to let down a bit, 
but in spite of Dr. Geiling’s remarking that he wished the Professor 
could time these drives a little differently, he was always there, 
working with as great intensity as the Professor himself. Dr. Geil- 
ing was a very great help to Professor Abel in his latter years. 

Assaid before, I have thought of Professor Abelas a mystic, someone 
whose mind was in the clouds and yet who was absolutely aware of 
what was going on in the particular field in which he was interested, 
whatever this might be, whether it was medical science, the war, or 
historical affairs. No one, whether it was a new assistant, one of his 
past associates, one of his colleagues, or a visiting foreigner, ever came 
into the laboratory without immediately feeling the friendship of this 
man and his real interest in what one came to see him about. If 
his visitor was of the first order, himself interested in some problem, 
the Professor would spend any amount of time discussing it with him 
regardless of his station in life. On the other hand, it did not take but 
a few moments for Dr. Abel to recognize a second-rate man. He did 
not exactly like to turn such a man out but devised a convenient 
method of doing this. He would appear in my doorway with the 
visitor on his arm and would introduce him to me with the remark, 
“IT want you to meet Dr. Lamson, who is doing some extraordinarily 
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interesting work which I am sure he would be glad to tell you about,” 
and with a wink of his one eye he would return to his laboratory. 
I would like to know how many such visitors I have had to dispose of 
for him in this way. 

In his last years, time became themost precious thing for Dr. Abel. 
He would not relax but seemed to work harder than ever in the hope 
of accomplishing something in what he knew was an ever-diminishing 
period of time. He frequently spoke of hoping to last long enough 
to accomplish some particular object. We would take our manu- 
scripts to him as Editor of The Journal of Pharmacology and Experi- 
mental Therapeutics, and although he was critical of outside publica- 
tions, he assumed that the papers which we had written were worth 
publishing and he hated to waste time on them. I would go into his 
room with a manuscript, which he would take very graciously and 
with an air of intense interest. After opening it to one or two pages, 
or not at all, he would hand it back with a pat on the back and the 
remark, “That certainly is a fine piece of work. Just give it to our 
secretary, and we will put it in the next number,” and even while 
handing it back, he would turn to his work once more. But if some- 
thing needed attention, no matter what it was, he would drop every- 
thing for it. After I had been in the laboratory for about a year, I 
found that shutting off the arterial blood supply to the liver prevented 
the production of polycythemia after the intravenous injection of 
epinephrine, and I published this work in Dr. Abel’s journal. After 
returning to the laboratory I tried to repeat these experiments, and 
in the first two dogs which I used I was unable to do so. I was horri- 
fied at having published something from Dr. Abel’s laboratory that 
was apparently not true, and decided that the best thing to do was 
to resign and get it over with as soon as possible, so I immediately 
went to Dr. Abel and told him what had happened. He listened 
to what I had to say with much interest, and to my utter surprise 
said, ‘““But, Lamson, you must be right. Have you thrown away the 
dogs on which you carried out these experiments?” Such absolute 
confidence in an assistant not only endeared him to me for life but 
made it an absolute necessity that what I might do in the future must 
be well controlled. When I told him that I still had the dogs, he 
said, ““You must have some collateral blood supply which you did 
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not tie off.”” We went out to the laboratory, and he injected dye into 
the aorta, and sure enough in both instances the dye immediately 
went into the liver, showing that the blood supply had not been prop- 
erly cut off, and we were able to trace out collateral circulation. It 
was not only such trust and kindness as this but Dr. Abel’s sympathy 
and understanding for all those who had the truth of things at heart 
that gave one faith, faith in the value of scientific ideals. 

During the many years that I was with him I never heard Dr. Abel 
speak of trying to find a man for his laboratory or showing interest in 
promising young men who might make good pharmacologists. As far 
as I know, men simply came there as I did, delighted with the oppor- 
tunity of being allowed to work there. Everyone always seemed 
welcome, and a place was made for him. Dr. Abel’s love of foreigners 
was obvious. Japanese, Chinese, South Africans, Englishmen, Swiss, 
Poles, and Spaniards worked there in even the few years that I was in 
the department. His recommendation to his assistants of new ar- 
rivals was the closest to falsification that I ever knew Dr. Abel to 
come. He brought me one man, for instance, whom he assured me 
would be of invaluable assistance, and introduced him as an expert 
biological chemist with a splendid training in medicine. This was a 
Spanish priest who, beside Spanish, spoke nothing but German and 
very little of that. I told this new associate that my work was on 
the liver, which seemed to interest him, and he confided to me that 
he was a “non-conformist on the liver, that it was the cause of tuber- 
culosis.”” When I asked him why, he replied that he would have to 
consult his notebooks, but they were in Spain. On getting to know 
him better, I found that he had had five years of lectures in chemistry 
and medicine but had never held a test tube in his hand or done a 
single experiment of any description. However, he turned out to be 
a most delightful person, of whom I became very fond. 

With the exception of those who came to work with Professor Abel 
on his own problem, men were simply turned loose and allowed to sink 
or swim. Some went through a great deal of mental anguish before 
finding a problem, but it was surprising how each did, how they ab- 
sorbed the spirit of the Professor, and after a very short time were 
working day and night. One needs only to go over the list of those 
who worked in his laboratory and their accomplishments to see that 
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whatever the methods of education were which the Professor used, 
they certainly were successful. 

Finally, I should like to consider what Abel did for pharmacology, 
that special field of medicine for which he was responsible. It is 
often said that he paid no attention to organization, that he entirely 
neglected the training of his assistants as well as the students, and 
that in spite of his intense interest in research he let pharmacology 
run down. There can be no doubt what-ver but that pharmacology 
did run down in this country during the latter years of Professor 
Abel’s life, and it is also true that no effort was made by him, during 
the years that I was in his laboratory, to see to it that assistants were 
put through any sort of training or that a policy of any kind was 
carried out in relation to the student course. In fact, the Professor 
used to preach to me against spending too much time on lectures and 
the organization of pharmacology and advised me to put my efforts 
into research and let other matters take care of themselves. But was 
this not the reaction of a man who had been through much himself 
and had forgotten that others did not have the training which he 
himself had? 

I do not feel that pharmacology would continue to exist as an 
entity if all departments were organized as Dr. Abel’s was when I was 
there, for they would not be headed by Abels; but we must not forget 
that the state of pharmacology in his laboratory was more or less the 
fault of his assistants rather than of Dr. Abel. He had been through 
the years of effort which it took to develop the first pharmacological 
laboratory in this country, a series of lectures and demonstrations as 
well as laboratory experiments, the organization of a course not only 
in pharmacology but in toxicology, prescription writing, materia 
medica, and dosage, and a course in pharmacy given by a group of the 
best pharmacists in this country. Anyone wishing to obtain an idea 
of the care with which he did this needs only to read his papers “On 
the Teaching of Pharmacology, Materia Medica, and Therapeutics in 
our Medical Schools” (3), “Report on the Teaching of Pharmacody- 
namics, ia the Report of the Committee on Medical Education of the 
American Medical Association” (4), and “The Education of the Su- 
perior Student” (5). There were enough relics of these days in the 
Pompeian layers of the laboratory drawers to indicate what had been 
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done in the past, but Dr. Abel’s primary interest was not in organiza- 
tion. As soon as he had taken care of the organization of pharma- 
cology in this country, not only in teaching but in the provision of a 
journal for the recording of experimental work and a society which 
would bring pharmacologists together, he left it to others to continue 
along the line which he had planned and himself turned to research, 
which he kept emphasizing as the basis of everything worth while. 

We are apt to think of Abel as a biochemist rather than what many 
consider a pharmacologist to be. I know that Dr. Abel believed most 
thoroughly in the method employed by the pharmacologist of using 
the reaction of the organism in isolating active principles from plants 
and tissues. At the time when epinephrine and thyroxin were about 
the only hormones known, he felt that we had just made a beginning 
in the study of those processes of the body which are under chemical 
control. True it is that he was not interested in the superficial ‘ac- 
tions’ of drugs, which are studied by many who are satisfied to go 
no further. His interest was in the ‘nature of things,’ the nature of 
the great chemical laboratory, the living organism. If he knew that 
something in some plant, some animal poison, some gland, or some 
bacterial toxin brought about a change when introduced into the 
body, he wanted terribly to know the nature of this chemical sub- 
stance, as necessarily it must bear some relationship to one of the 
chemical constituents of the cell with which it reacted to bring about 
the secondary reactions observed, as changes in muscle tone, respira- 
tion, and so forth. Abel was as close to the bottom of things as one 
could go. He was a biologist of the most fundamental type. If 
one wishes to obtain in Abel’s own words his concepts of these mat- 
ters, they may be found in his presidential address to the American 
Association for the Advancement of Science (Science, 1934), as well 
as in his letter on pharmacology to Dr. Abraham Flexner, which is 
given in Dr. Voegtlin’s biography of Dr. Abel (1, p. 397). 

During the long life of a man such as Dr. Abel things are certain 
to change, and the problems of today are entirely different from those 
which he encountered in his most active years. If pharmacology has 
retrogressed since Dr. Abel began it in this country, those of us who 
have followed should not put the blame on him but on ourselves, 
possibly for not taking our share of the organization and the atten- 
tion to general principles, which is necessary for the well being of 
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any medical discipline, and perhaps more than for any other reason 
our failure to grasp just what was uppermost in Abel’s mind as the 
function of the pharmacologist—the solution of the innermost chem- 
ical secrets of the living organism. 

In all that is going on in the world today, with the utter chaos of 
thought, in spite of the terrific increase in scientific knowledge and 
technical ability, it is becoming more and more apparent that it is 
the man that is needed, rather than knowledge alone, the man with 
ideals and the courage to maintain them. But constructive ideals 
need knowledge, which can come only with study, training, and ex- 
perience. All of these Abel had. It was this which made it possible 
for him to see what was best in medicine in his time, and what prob- 
lems were of the most importance for investigation. Abel was ahead 
of his time in this country. His desire to get to the bottom of matters 
showed him the need of chemistry in medicine, and he took the time 
and staked his savings to get a training in chemistry before settling 
down to work. It was this which made it possible for him to see prob- 
lems quite invisible to many of his colleagues and to visualize the com- 
ing of the present day knowledge of hormones and the importance of 
chemistry in all life. He was equally well aware of the coming of 
physics in medicine but was unable to convince enough others of 
this to allow him to do for biophysics what he did for biological 
chemistry and pharmacology. When the life of this man is fully 
written, students of science as well as of medicine will do well to study 
it. Dr. Abel gave the world much by his investigations, but more 
than that he has given us ideals—lived up to—which anyone would 
do well to follow. 
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FACTORS INFLUENCING PLASMA PROTHROMBIN IN THE 
NEWBORN INFANT 


IV. THe Errect oF ANTENATAL ADMINISTRATION OF VITAMIN K 
ON THE INCIDENCE OF RETINAL HEMORRHAGE IN THE 
NEWBORN 
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Shettles, Delfs and Hellman (19) have shown that a low pro- 
thrombin titer in newborn infants can be raised by the administration 
of vitamin K to the mothers during labor. Theoretically, the hemor- 
rhagic tendency in newborn infants might be controlled in this 
manner, with a resultant lowering of the still birth and neonatal 
mortality rates. This assumption has been investigated by ad- 
ministering vitamin K to alternate mothers during labor, with results 
which seem very promising (10). In the present report retinal ex- 
aminations of (a) a series of newborn infants whose mothers had 
received vitamin K, and (b) a control group who received no vitamin 
K, give further evidence that the hemorrhagic tendency in the new- 
born can be controlled by the prenatal administration of vitamin K. 

Information regarding the hemorrhagic tendency of the newborn 
has been provided by a study of the stools (1, 21), by investigation 
of the spinal fluid (7, 16, 18, 20), and by examination of the fundi 
(4, 5). Although there may be a correlation between the finding of 
occult blood in the stools and the presence of the bleeding tendency 
in the newborn, an objection to this method of study is the possibility 
of ingestion of blood by the infant either at the time of birth or when 
nursing. Flemming and Morton (7) state that examinations of the 
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spinal fluid furnished the most accurate evidence of intracranial 
hemorrhage. However, as a gauge of the tendency to bleed, the fol- 
lowing objections to this method can be raised: xanthrochromic fluid 
is present in practically 100 per cent of the newborn (16); extra-ven- 
tricular hemorrhage will not manifest itself in the spinal fluid; and, 
finally, there is always a possibility of a “bloody-tap.” The use of 
retinal hemorrhage as a criterion of the bleeding tendency seems to 
be less affected by extraneous factors than either of the foregoing 
methods. It is generally agreed that the incidence of retinal hemor- 
rhage is increased in operative deliveries and in premature infants. 
In the consecutive series under consideration these factors tend to 
equalize themselves. 

Dietary deficiencies and hypoprothrombinemia have been suggested 
as the causes of hemorrhagic diathesis in the past, but only in very 
recent years has due consideration been accorded these findings. 
Whipple in 1912 (25) noted that in infants dying of hemorrhagic 
disease the blood did not clot and he attributed this defect to a low 
prothrombin level. Little attention was given to Whipple’s finding 
until 1921, when Lucas (14), in a comprehensive study of the blood 
of the newborn, reported consistently low prothrombin levels (Howell 
method) in infants. He concluded that this deficiency was the most 
probable cause of hemorrhage during the neonatal period. Kugelmass 
(12) agreed with Lucas’s hypoprothrombinemia theory and thought 
he could prevent hemorrhagic diathesis by the administration of a 
high protein diet to the mother before delivery. Moore and Brodie 
(15) experimentally produced a hemorrhagic tendency in maternal 
and newborn rats by the elimination of vitamin B from the diet. 
These animals showed signs of beri-beri. Warner, Brinkhous and 
Smith (24) improved the method of estimating the prothrombin 
level in the blood, and in 1937 (2) conclusively showed that the levels 
in infants were only fourteen to thirty-nine per cent of that of nor- 
mal adults. During the past year, Hellman and his co-workers (8) 
have demonstrated that the prothrombin level of the newborn can 
be elevated by the administration of vitamin K to mothers before 
delivery. Although a few cases of true hemorrhagic diathesis have 
been reported in which there was a marked deficiency in the prothrom- 
bin, there has heretofore been no direct correlation made between 
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the prothrombin level of the blood and the incidence of hemorrhage 
in the newborn. 


CLINICAL OBSERVATIONS 


Since September 1, 1939, alternate mothers entering the delivery 
floor of the Woman’s Clinic of the Johns Hopkins Hospital, with a 
viable baby, have received two milligrams of 2-methyl-1 ,4-naphtho- 
quinone, or a unit-equivalent vitamin K active substance. Fifty 





Fic. 1. DRAWING OF THE FUNDUS OF THE LEFT EvE, SHOWING RETINAL 
HEMORRHAGES ON THE FourtH Day oF LIFE 


mothers in the treated series received an additional two milligrams of 
2-methyl-1 ,4-naphthoquinone by mouth daily for at least four days 
prior to delivery. For a period of six months the eye grounds of all 
infants, with the exception of those so premature that examination was 
not feasible, were studied for retinal hemorrhage. All fundi were ex- 
amined before the fifth day of life, the pupils having been dilated with 
one per cent homatropine. ‘The extent of the hemorrhages was graded 
one, two, three, and four plus; Figure 1 shows a fundus with two plus 
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retinal hemorrhages. A total of 446 babies was examined. One 
hundred and seventy-three were born to mothers who had received 
vitamin K during labor, fifty to mothers who had received prolonged 
vitamin K therapy, and the remaining 223 to women who had re- 
ceived no vitamin K therapy. 

Table I records the gross incidence of retinal hemorrhage in this 
study. The extraneous factors influencing the incidence of retinal 
hemorrhage, such as operative delivery and prematurity, are approxi- 
mately equal in the two series. 

It has been shown (10) that the average infant plasma prothrombin 
level is approximately 28 dilution units. However, in our infants 
with retinal hemorrhage, born of untreated mothers, the average 
plasma prothrombin level was only 16.7 dilution units (Table IJ). 
Babies with retinal hemorrhage, then, tend to show a diminished pro- 


TABLE I 


Incidence of retinal hemorrhages in infants of mothers treated with Vitamin K during labor, 
and of infants of untreated mothers 











TOTAL CASES semonnmaens | commarunnre | Ate DELIVERIES 
} | | 
223 treated cases... ... ...| 34 (15.2%) | 23 (10.3%) | 105 (47%) 
223 untreated cases. iciatieaeiiha a 56 (25.1%) | 17 (7.6%) | 115 (51.5%) 





thrombin level, but no direct correlation between the extent of the 
retinal hemorrhage and the degree of the hypoprothrombinemia could 
be demonstrated. 

As has been shown (9), the plasma prothrombin level of infants 
born to mothers receiving vitamin K during labor is usually elevated. 
However, in the present series, twenty-one such infants, who had 
retinal hemorrhage as recorded in Table III, showed an average pro- 
thrombin of only 31 dilution units. This failure to promote a signifi- 
cant rise in the prothrombin level would seem to indicate either an 
extremely low value before the onset of therapy or a resistance of 
these cases to intrapartum therapy. It is also possible that retinal 
hemorrhage in these infants might have occurred very early in labor, 
prior to the beginning of treatment. This assumption is supported 
by the presence of hemorrhage in babies born at caesarean section, 
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performed during the early stages of labor (4, 5). 
noted, in Table II, that the prothrombin levels in infants with hemor- 
rhage, born of untreated mothers, are lower than in normal infants. 


It is also to be 














TABLE II 
The plasma prothrombin levels, expressed in dilution units, of twenty-six infants with retinal 
hemorrhages 
| | 
me | ee | cee [er ee 
RHAGE Hours Minutes DILUTION 
| grams | units 
205538 2880 Spontaneous 2+ «| 13) ~«|~C(CG 20.1 
191497 | 4140 Spontaneous | i+ Se.) = 16.7 
197101 | 3190 Spontaneous | os i ois 19.8 
146380 | 3040 Spontaneous | 3+ | 13 | SO 00.0 
204969 | 3290 Operative | i+ | 2 | St 20 
100677 | 2860 Spontaneous | 4+ | 12 | 5 16.9 
117309 | 4420 Spontaneous | 2+ 18 15 20.3 
173901 2740 Spontaneous 2+ 1 50 21.5 
156951 | 2750 Operative 3+ 1 22 18* 
| 2730 Operative 1+ 1 22 | #16.5* 
193993 | 3140 Operative i+ 18 6 | 16.9 
198584 | 2350 Operative 1+ 13 55 | 20.1 
165304 | 3260 Spontaneous | 2+ 1 | Ss | 19 
191592 | 2635 Spontaneous | 1+ is | 30 13.2 
152887 | 3940 Spontaneous | 3+ 20 24 10 
188475 | 2960 Operative | 2+ 2 | S20 | 18 
140809 | 2710 Operative | 2+ 23 | 42 | 26.6 
140176 3000 Spontaneous 2+ 4 2s | 06.1 
191837 | 2630 Operative | i+ 3 15 | 10.5 
195571 | 2630 Operative | 4+ 1 15 | 36.3 
160851 | 3200 Operative 4+ 2 | 3 | 12.5 
192026 | 2765 Operative 1+ 27 57 | 27 
182960 | 2810 Operative 1+ 1 sae 
181103 3435 Operative 3+ 2 55 | 00.0t 
Average | 3062.7 2.24 | | 16.7 
* Twins. 


t Died of hemorrhagic disease of newborn. 


Therefore, it would seem that a reasonable explanation of retinal 
hemorrhage in this treated group would be one, or a combination, of 
the following: early appearance of hemorrhage, refractoriness to 
intrapartum therapy, or low initial prothrombin levels. 


If the intra- 
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partum administration of vitamin K does not provide complete 
prophylaxis against hypoprothrombinemia, it becomes important to 
inquire into the results of antepartum therapy. 


TABLE III 
The plasma prothrombin levels, expressed in dilution units, of twenty-one infants, with retinal 
hemorrhage, born of mothers treated with two milligrams of 2-methyl-1, 4-naphthoquinone 
during labor 





HOURS FROM 


DEGREE | DURATION OF | onset OF TREAT- |pROTHROM- 


HISTORY | INFANT OF LABOR 








womsen =| wetomr | TPE OF DELIVERY | mewom-| Oe | priv rion 
| Hours |Minutes| Hours |Minutes| 
grams | units 
191594 | 3830 | Spontaneous | 3+ 15 15 6 52 | 46.5 
178593 | 2490 Operative i+ 8 28 6 3 29.7 
103721 | 3210 Operative 1+ 36 48 26.6 
204763 | 2950 | Spontaneous | 1+ 6 | 23 1 50 | 25.2 
204553 | 3220 | Operative 1+ 14 18 il 40 | 33 
180678 3080 Operative i+ 11 | 15 3 53 25.3 
204510 2770 Spontaneous | 3+ 9 25 1 32 | 20.7 
193753 | 3090 | Operative I+ | 4 | 47 2 27 | 25.2 
121627 3155 | Spontaneous | 1+ 12 40 8 55 | 43.8 
165356 | 3475 Spontaneous | 2+ 13 | 25 4 47 | 30 
200051 2250 Spontaneous | 1+ | 5 20 2 2 | &.2 
191107 | 3810 | Operative 1+ | 20 | 24 4 | 27 | 26.6 
189591 2275 | Operative s+ | 45 10 40 | 38.8 
195364 2830 | Operative |} 2+ | 10 37 1 32 | S2 
101879 3000 | Operative i+ | 3 15 3 30 | 33 
122890 | 2475 | Spontaneous 1+ | 18 25 14 30 23 
197155 | 2700 Spontaneous _1+ | 19 5 18 50 | 30.8 
138543 3400 Spontaneous 1+ | 20 30 1 58 i 
206025 2860 | Operative 1+ 9 i ® 2 55 | 6.6 
179746 | 2675 | Spontaneous | 1+ | 12 31 5 10 ; 40.1 
183503 3160 | Spontaneous | 3+ | 31 53 2 43 | 54.1 
Average 2987 .8 | 1.5+ | | 31.0 


Fourteen infants without retinal hemorrhage, whose mothers had 
received vitamin K during labor, were picked at random for a control 
series. The prothrombin levels of these infants are in agreement 
with the expected elevation. Table IV records these levels with an 
average of 44.6 dilution units. 

Fifty mothers, at term, were given two milligrams of 2-methyl- 
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1 ,4-naphthoquinone daily, by mouth, for at least four days, and then 
labor was induced by artificial rupture of the membranes. In this 
series only two of the fifty infants (201562 and 160531) were found to 
have hemorrhages and in each instance there was not a significant 
elevation of the prothrombin level. The levels were 36.5 and 4.4 
dilution units, respectively. The most probable explanation for this 
failure was a refractoriness of either the mother or the infant to 
vitamin K therapy. Following this idea prothrombin studies were 


TABLE IV 


The plasma prothrombin levels, expressed in dilution units, of fourteen infants born of mothers 
treated with two milligrams of 2-methyl-1, 4-naphthoquinone during labor 























| omarion or | "O7mE TOM OTT! wa0- 
HISTORY NUMBER | inane | TYPE OF DELIVERY — DELIVERY — 
| Hours [Minutes | Hours | Minutes ™ 
| grams | units 
142889 3000 | Operative 5 | 35 | 15 56 | 46.4 
203170 | 2490 Operative | 31 | 25 | 14 5S | 50.5 
139730 | 3340 | Operative 8 | 50 5 30 | 47.1 
199018 | 3350 | Operative 6 | @ | 2 | 25 | 43.6 
204631 | 3010 | Operative 14 | 18 | ‘11 45 | 43.8 
194451 | 3200 | Operative 10 | 13 2 52 | 52.1 
162830 | 2690 | Spontaneous | 9 | 10 3 25 | 36 
191268 2600 | Operative ; % 25 6 20 | 47.9 
192714 | 3830 | Operative | 12 | So | 5 45.9 
203441 3360 | Spontaneous | 12 | 4 | 7 15 | 46 
207399 2920 | Spontaneous | 11 | 42 : -s 5 | 42.5 
193994 | 3990 | Spontaneous | 6 15 2 | 15 | 36 
207417 +| 2490 | Spontaneous | 4 | 2 3 | 15 | 37 
203213 | 3200 Spontaneous | 10 | 12 | 2 | 30 | 50.8 
ne | NS ee eee | | 
Average... ... | 3105 | 44.6 





done on mother and infant (160531). The first‘determination on the 
mother was taken four days after the delivery. The level was 87.4 
dilution units. She was then given two milligrams of 2-methyl-1 ,4- 
naphthoquinone a day, by mouth, for five days and at the end of this 
time there was no appreciable elevation in the prothrombin. The 
second estimation was 88 dilution units. In an effort to determine 
if this failure was due to deficient absorption from the intestinal 
tract, the patient was given four milligrams of 2-methyl-1 ,4-naphtho- 
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hydroquinone-3-sodium sulfonate intravenously. At the end of 
four and one-half hours, the prothrombin level was elevated to 132 


TABLE V 
The plasma prothrombin levels, expressed in dilution units, of twenty-nine infants born of 
mothers treated with two milligrams of 2-methyl-1, 4-naphthoquinone, by mouth, for 
four days before delivery 























| DURATION OF LABOR PROTHROMBIN 
HISTORY NUMBER | INFANT WEIGHT | TYPE OF DELIVERY DILUTION 
| Hours | Minutes 
| grams units 
204688 | 3400 | Operative 4 25 64.3 
199271 | 3370 | Operative eit Be ba 
170828 | 3360 | Operative 16 19 64.3 
204630 | 2930 | Operative 6 54 56.1 
194719 | 3200 | Operative 4 25 55.1 
136220 | 3390 | Spontaneous | o- 3h 48.7 
189374 | 3460 | Spontaneous | S..4 56.1 
194096 | 3330 | Operative | 8 5 66 
165304 | 3260 | Spontaneous | 1 50 60.4 
191558 | 3770 Operative 3 | 41 | 59.4 
194586 | 3030 | Operative 1 | 618 | (68.8 
192275 | 3290 | Operative a. 2 63 
191558 | 3560 | Operative 5 | 30 62.7 
200092 | 3260 | Spontaneous | 3 | SO 72.6 
113461 | 3920 | Spontaneous | 1 9 64.4 
199442 | 3200 | Operative 6 3 58.5 
133777 =| = 33880 | Spontaneous | 2 35 71.5 
191702 | 3670 | Spontaneous 6 6 56.2 
207595 | 3260 | Spontaneous 5 54 47 
201562 | 3270 Spontaneous | 24 42 36.4* 
143422 | 3130 Spontaneous’ | 9 35 50 
132323 | 2870 | Spontaneous | 5 40 56.3 
200475 | 3220 | Spontaneous 5 50 55 
201220 | 2600 | Spontaneous 6 57 | 53.8 
179165 | 2580 | Spontaneous 5 3s | S28 
201092 | 2880 Spontaneous 6 37 — | 48.1 
210104 | 2970 | Spontaneous | 5 39 «6 | SO 
129325 | 3920 Spontaneous | 2 15 61.8 
160531 | 3300 Spontaneous | 10 41 4.4* 
Average......| 3285.5 | | 56.1 


* Had retinal hemorrhage. 


dilution units. The infant, on the ninth day of life, was given two 
milligrams of 2-methyl-1 ,4-naphthohydroquinone-3-sodium sulfonate 
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intramuscularly, and four hours later the prothrombin level was ele- 
vated to 52 dilution units. It is obvious in this case that the failure 
to respond to treatment was due to a deficient absorption of the vita- 
min K by the mother, when given by mouth. That this failure to 
absorb the vitamin was not due to a gross abnormality of the biliary 
tract was evidenced by a normal gall bladder series. Whether or not 
this will be the explanation for all refractory cases, will remain to 
be seen. The average plasma prothrombin level of twenty-nine 
infants in this group with prolonged therapy was 56.1 dilution units 
(Table V). If the two cases with retinal hemorrhages are omitted, 
the average is 58.8 dilution units. 


DISCUSSION 


There have appeared in the opthalmological, obstetrical and 
pediatric literature numerous theories explaining retinal hemorrhage 
in newborn infants. Ehrenfest (6) suggests that these hemorrhages, 
at least in part, might be due to a hemorrhagic diathesis. Thomson 
and Buchanan (23) thought that the hemorrhages were due to an in- 
crease in the fetal blood pressure, resulting from changes in the 
placental circulation. Wolff (26) mentioned the importance of 
asphyxia as a causative factor. Stumpf and Sicherer (22) believed 
that syphilis was an important cause. Schleich (17) thought the 
hemorrhages were due to an increased pressure within the cavernous 
sinuses, following compression of the head in the birth canal. Capper 
(3) discussed the possibility of “‘vasolability” as being an important 
predisposing cause, and mentioned the incomplete architectural de- 
velopment of the capillary system. Lucas (14) suggested hypopro- 
thrombinemia as a possible etiological factor. Most authors have 
agreed that the percentage of hemorrhages in the retina is increased 
in operative deliveries and in premature infants. While it is probably 
true that some of these factors influence the incidence of retinal hemor- 
rhage, it has been shown in this report that this type of bleeding can 
be eliminated when there is a significant elevation of the infants pro- 
thrombin level after prolonged antepartum administration of vitamin 
K to mothers. 

The significance of retinal hemorrhage is of primary interest to the 
opthalmologist because of two possible sequelae. The first, “‘pseu- 
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doglioma”’ of the retina in the newborn, has been proven to be due 
to a massive intraocular hemorrhage. Lachman (13) in 1927, reported 
one case from the Wilmer Ophthalmological Institute, and cited 
twelve other cases from the literature. Since his report one other 
specimen of “pseudoglioma” in the newborn has been obtained in 
the Department of Pathology of the Johns Hopkins Hospital. The 
relationship of the second possible sequela, amblyopia, to retinal 
hemorrhage has not been so well established. Wolff (26) and Edger- 
ton (5) have suggested that a large hemorrhage in the macular area 
will produce a temporary separation of the retinal elements, with a 
resultant impairment of vision. Jacobs (11) does not completely 
agree that there is a significant correlation between the two. Sub- 
stantiation of this theory will be possible only after a large series of 
infants has been studied, and followed over a period of years. 

The ultimate significance of the majority of retinal hemorrhages 
is of little importance as far as the general well-being of the infant 
is concerned. However, as an index of the bleeding tendency, es- 
pecially in relation to cerebral hemorrhage, it assumes much greater 
significance. On post-mortem examination Jacobs (11) found retinal 
hemorrhages in each of four cases with intracranial hemorrhage. 
While retinal hemorrhage is not pathognomonic of intracranial hemor- 
rhage, it certainly indicates a tendency of the newborn infant to 
bleed, and a potentiality for this type of hemorrhage. Reduction 
in the incidence of retinal hemorrhage in infants whose mothers re- 
ceived vitamin K before the onset of labor, furnishes additional proof 
that the tendency to bleed in the newborn can be controlled to a 
considerable extent by this form of therapy. Since the hemorrhagic 
tendency is responsible for a number of stillbirths and neonatal 
deaths, the regulation of this factor should result in a decrease in 
these mortality groups. 


SUMMARY 


1. Infants with retinal hemorrhage show lower prothrombin levels 
than normal infants. 

2. The incidence of retinal hemorrhage in the newborn can be 
slightly reduced through the administration of vitamin K to mothers 
during labor. 
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3. The prothrombin levels are not significantly elevated in infants 


with retinal hemorrhage, born of mothers treated during labor. 


4. The administration of vitamin K to mothers prior to the onset 


of labor almost entirely eliminates retinal hemorrhage in their infants. 
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VISCERAL PAIN IN CASES OF SITUS INVERSUS 
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Complete transposition of the thoracic and abdominal viscera is 
not rare, yet little has been written about the location of pain caused 
by pathological processes in the transposed organs. My own interest 
in this subject was stimulated by an apparent discrepancy between 
the location of the signs and symptoms, and the position of the diseased 
organ in a recently observed patient with acute appendicitis. This 
discrepancy has been noticed before, and De Pol (1935) found that 
in about one half of the 46 recorded cases of appendicitis occurring in 
persons with situs inversus, signs and symptoms were on the right 
side of the abdomen. 

De Pol added a case of his own in which the patient had symptoms 
of acute appendicitis on the left side. Votta and Robertson (1936) 
likewise described such a case. Finney! has encountered two patients 
with situs inversus who had symptoms of appendicitis, and in both 
of these the pain was on the left side of the abdomen. Lucenti (1938) 
wrote of two similar examples, as did Baba, Shoji and Sumigawa 
(1937). Hemple (1937) reported the case of a patient who had typical 
signs of a right-sided appendicitis, but at operation the appendix was 
found on the left side of the abdomen. A similar situation is related 
in the communication of Block and Michael (1938). Acute appendi- 
citis associated with transposed viscera is reported in two cases by 
Moberg (1939), in two by Krook (1938) and in one by Ryden (1937).? 
In all, 59 case histories were found in the literature. 

The foregoing observations led to a consideration of the location 
of pain from pathological processes in other organs involved in the 
transposition. Crawford and Warren (1938) reported an example of 
dextrocardia in a patient who had a thrombosis of a coronary artery. 


' Personal communication from Dr. J. M. T. Finney, Jr. 
* It has been impossible to obtain these three papers for study. 
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Sharp pain to the right of the sternum and a feeling of numbness 
down the right arm were described by the patient. Several such 
attacks of discomfort occurred, and electrocardiographic studies 
showed an infarct in the posterior wall of the left ventricle. Man- 
chester and White (1938) wrote of a patient with dextrocardia who 
had hypertension and coronary sclerosis. Following exertion or 
excitement the patient would complain of a sharp, severe pain over 
the left chest. It was of short duration, was quickly relieved by 
nitroglycerine, and did not radiate to the arms. The electrocardio- 
gram showed changes compatible with myocardial disease. 

Wood and Blalock (1940) reported an instance of gall-bladder 
disease associated with situs inversus. They reviewed the literature 
and found 17 other cases. 11 of the patients stated that pain was 
most severe in the left upper quadrant of the abdomen, 2 in the right 
upper quadrant, whereas 3 described pain in the epigastrium. Ac- 
curate information concerning the location of pain in the remaining 
cases was not forthcoming. 

The following case in the Johns Hopkins Hospital came under 
my observation. 


Case 1. R. P., Negro female, aged 20 years. Unit No. 118242. 

The patient was first seen in the medical dispensary on August 24, 1937, with 
the complaint of shortness of breath, a lump rising in her throat, and very mild 
dyspnea. She had had rheumatic fever four years previously. 

The physical examination was negative except for the presence of dextrocardia. 
A roentgenogram of the chest confirmed the position of the heart, and fluoroscopy 
following a barium meal disclosed the stomach and esophagus to be on the right. 
An electrocardiogram was interpreted as showing dextrocardia without evidence 
of myocardial damage. 

The first admission to the hospital was on April 19, 1938, when she entered 
the gynecological service because of a sulfanilamide reaction which had occurred 
in the course of treatment of bilateral salpingitis. On arrival at the hospital the 
drug was stopped and large amounts of fluids were given. The patient improved 
rapidly and was discharged nine days later. 

The patient next appeared in the accident room on August 27, 1939, com- 
plaining of severe generalized abdominal pain of four days’ duration. The pain 
was described as cramplike, intermittent in intensity, but almost constant. It 
was located in the suprapubic region in both lower quadrants, but was more severe 
in the right lower quadrant. Anorexia had been present for two days. The 
patient had been nauseated but had not vomited. ‘There had been no urinary 
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symptoms. The last menstrual period had begun on August 20th and continued 
until time of admission. 

The rectal temperature was 102°. The patient was acutely ill. The abdomen 
was moderately distended and was everywhere tender to touch but more so in 
the right lower quadrant. Rebound tenderness was demonstrated in the right 
lower quadrant and was referred there from all other parts of the abdomen. 
Several observers stated that maximal tenderness was at McBurney’s point. 
Pelvic examination was negative. Rectal examination elicited tenderness on 
both lateral walls. The white blood cell count was 31,000 per cu.mm. and the 
urine was normal. 

Immediate operation was decided upon. As the patient was known to have 
situs inversus, a lower midline incision was made. The appendix and cecum were 
found far to the left of the midline. The appendix was acutely inflamed and was 
covered with fibrin. The operation was completed satisfactorily and convales- 
cence was uneventful. The pathological diagnosis was acute appendicitis. 


In the records of the Johns Hopkins Hospital 16 additional cases 
of proved situs inversus have been found. Three of these are pertinent 
to the present study. 


Case 2. G. B., white male, aged 33 years. Unit No. 51432. 

Illness began six months before admission with gradual onset of dyspnea which 
progressed steadily to orthopnea. About five months before admission edema 
of the ankles appeared and soon thereafter a generalized anasarca. For one month 
the patient had had increasing nocturnal dyspnea. Exertion and worry would 
often cause pain in the right side of the chest, which did not radiate to the right 
arm. Physical examination on admission showed the patient to be acutely ill, 
with congestive heart failure and generalized anasarca. The face and extremities 
were cyanotic. There was Cheyne-Stokes breathing and marked orthopnea. 

Percussion of the chest revealed dextrocardia, and the heart was enlarged. 
A precordial lift was easily visible, and a protodiastolic gallop rhythm was de- 
scribed by some examiners. To and fro murmurs were heard all over the heart. 
The first sound was loud; the second sound was replaced by a murmur. The 
peripheral pulse was collapsing in type. The liver could be felt only in the midline 
anda little to the left. The Wassermann reaction was positive; the CO, combining 
power of the blood was 34.6 volumes per cent. 

Four days after admission the patient died suddenly. An autopsy showed 
complete situs inversus, syphilitic aortitis and aortic insufficiency, cardiac hy- 
pertrophy and dilation, and myocarditis with a mural thrombus. 


Case 3. V. L., white male, aged 46 years. Unit No. 100765. 
The present illness began about six months before admission with the onset 
of vague, generalized distress and a sensation of pressure in the back of the neck. 
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Five months before admission, the patient had had an attack characterized by 
epigastric discomfort, palpitation, a sensation of strangulation, and burning in 
the right chest. He lost consciousness for a short time, but he was able to walk 
within a few minutes. For several nights thereafter he slept poorly because of 
dyspnea and general nervousness. Two months before admission to the hospital 
he began to have attacks of severe, sharp, knifelike pain in the right side of the 
chest, which sometimes radiated down the inner aspect of the right arm. The 
attacks of pain had become more frequent and severe. On physical examination 
the patient was found to be in moderate distress with mild cardiac failure and 
slight cyanosis. The heart was not enlarged to percussion and the point of maxi- 
mal impulse was visible in the right fifth interspace about 8 cm. from the sternum. 
The sounds at the apex were sharp, and some observers felt that the first sound 
was suggestive of mitral stenosis. Occasional extra systoles were present. The 
blood pressure was 114/82. Dullness to percussion (which was interpreted as 
being due to the liver) was present in the left lower chest and left upper quadrant 
of the abdomen. The edge of the liver was felt just below the left costal margin. 

Fluoroscopic examination with the aid of barium taken by mouth, demon- 
strated complete situs inversus viscerum. A roentgenogram of the chest gave 
the maximum heart measurements as 11 cm. to the right and 5 cm. to the left, 
the transverse diameter of the chest being 26 cm. An electrocardiogram was 
interpreted as showing dextrocardia. There was a normal sinus rhythm and no 
evidence of myocardial damage. The blood Wassermann reaction was negative. 


Case 4. M. F., negro male, aged 46 years. Unit No. 171351. 

The patient’s illness began with cramplike, intermittent pain about the um- 
bilicus, which came on just before meals and could be relieved by taking soda or 
food. The attacks became increasingly frequent and severe. One month before 
admission the patient began to lose his appetite, and occasionally he felt nauseated 
and vomited. Several tarry stools were passed. 

At 5 a.m. on the day of admission he was awakened by a very severe, sharp 
pain about the umbilicus. Soon thereafter the pain shifted to the left upper 
quadrant of the abdomen and to the left of the umbilicus, later spreading over 
the entire abdomen. 

On physical examination three and one-half hours after the onset of symptoms 
the patient was found to be in acute distress, perspiring freely, and rolling back 
and forth in bed, with his hands clasped over his abdomen and his knees pulled up. 
Respirations were grunting. The abdominal wall was rigid and tender wherever 
touched. The point of maximal tenderness was to the left of the umbilicus, and 
rebound tenderness was demonstrated all over the abdomen. Liver dullness 
was absent on the right. Examination of the chest failed to reveal any abnor- 
malities. The temperature was 99°F. There were 10,200 white blood cells 
per cu.mm., and the urine examination was negative. 

It was felt that the patient must have a perforated peptic ulcer. The history 
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of left-sided pain and the presence of increased tenderness in the left upper quad- 
rant of the abdomen were unusual. 

It was discovered at operation that there was complete transposition of the 
abdominal viscera. The spleen, the esophageal end of the stomach, and the 
descending colon were on the right, and the pylorus and the liver were on the left. 
A perforated peptic ulcer was seen on the anterior surface of the pylorus, well to 
the left of the midline. The ulcer was closed, and convalescence was uneventful. 
During recovery a roentgenogram of the chest showed dextrocardia. 


DISCUSSION 

The discrepancy between the clinical signs and symptoms and the 
position of the affected organ in situs inversus calls for a reexamination 
of the theories attempting to explain the localization of visceral pain. 
Is the point tenderness in the usual case of appendicitis really due to 
local peritoneal irritation, or is it a true referred pain? The experi- 
mental work by Jones on normal human beings demonstrated that 
distension of the gastro-intestinal tract by balloons at various levels 
usually produced small localized areas of pain in the abdominal wall. 
Most of the painful points were in the midline, but distension of the 
cecum almost uniformly caused discomfort at McBurney’s point. 
The explanation of this fact by the theory of parietal peritoneal irrita- 
tion is straining the theory too far. That a normal serosa which 
has been slightly stretched can irritate the adjacent parietal peri- 
toneum seems hardly possible. 

It is common knowledge that there may be exquisite tenderness 
at McBurney’s point and yet at operation the inflamed appendix may 
be found in a retrocecal position, or in the pelvis, or even high in the 
abdominal cavity. Certainly the rough serosa of the acutely diseased 
organ, in any one of these positions, could not have irritated the 
parietal peritoneum under McBurney’s point. Such cases, together 
with those where the appendix is located on the other side of the 
abdomen, raise doubts regarding the usual explanation of parietal 
peritoneal irritation. It is conceivable that all abdominal wall tender- 
ness may be a referred phenomenon—an old theory which seems to 
fit many facts better than the modern explanation of parietal peri- 
toneal irritation. The monographs dealing with visceral pain, such 
as those of Morley, Capps, and Schmidt neither mention nor explain 
these discrepancies. Jones states that one of his patients referred 
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the pain caused by cecal distension to a place on the lower left ab- 
dominal wall corresponding to a left McBurney’s point. No explana- 
tion is offered for this unusual sign nor is mention made whether the 
patient had situs inversus. 

The embryological factors which determine whether an individual 
will have the usual arrangement of viscera or its mirror image, are 
unknown. At the present time, two explanations of transposition 
are offered. Cockayne (1938) claims to have demonstrated a genetic 
process. He believes that a recessive gene lying in the X chromosome 
is responsible for the reversal of the viscera. The pedigrees of several 
families were traced which demonstrated a greater frequency of 
individuals with situs inversus than is found in the population at 
large. 

Left-handedness was just as infrequent in individuals with situs 
inversus as in normal people. Of the 115 patients studied by 
Cockayne, 106 were right-handed, 7 were left-handed, and 2 were 
ambidextrous. This ratio confirms the impression gained from this 
smaller series of cases. It would also seem to be evidence against 
the theory that these people are the left-handed component of a set 
of identical twins, the right-handed member having perished during 
gestation. 

The other fact pointed out by Cockayne is that in some double 
monsters one of the pair may have a partial or complete transposition 
of the viscera. It has long been known that other congenital 
anomalies are more common in patients with transposed viscera than 
would be expected on the basis of probability. This fact indicates 
that there might be a second mechanism for the production of the 
transposition. Some early developmental accident or abnormal em- 
bryological position might be the cause of this anomaly and of others 
which occur in the same individual. 

Granted that there may be two modes of production, it is difficult 
to understand how the type may be distinguished in an individual. 
This question cannot be satisfactorily answered at the present time, 
but the genetic type is suggested when there is a long family history 
of individuals with transposed viscera. 

The communication of Adams and Churchill (1937) suggests the 
possibility that people with situs inversus, especially the variety 
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caused by maldevelopment, may be more subject to disease than are 
ordinary people. They cite the unusual prevalence of sinusitis and 
bronchiectasis associated with situs inversus. Of the 23 patients 
with transposed viscera whose cases are recorded in the Massachusetts 
General Hospital, 5 had bronchiectasis and pansinusitis. In propor- 
tion, this occurrence is many hundreds of times more frequent than 
is found in the general hospital admissions. It is possible to confirm 
this observation from the records of the 17 cases in this hospital. 
One patient gave a history of chronic bronchitis and bronchiectasis, 
another had chronic otitis media with bronchiectasis, and a third had 
chronic sinusitis. This means that 17.6 per cent of these patients 
with situs inversus were subject to a chronic infection of the paranasal 
sinuses or the lungs, a figure of the same magnitude as that given by 
Adams and Churchill. 

All the organs under discussion are at some time in their embryologi- 
cal development in the midline and are unpaired. Anatomical and 
physiological studies have demonstrated, however, that they receive 
a nerve supply that is predominatingly unilateral in its derivation. 
This observation leads to the discussion of the peripheral pathways 
assumed by the pain fibers supplying these organs. The normal 
sensory innervation of the heart arises from the posterior ganglia on 
the left side of the body; the gall-bladder, appendix, cecum, and as- 
cending colon receive a predominant supply from the ganglia on the 
right side. It is believed that the nerve fibers grow into the organs 
before they rotate,* but just what influences this arrangement is 
not known. 

The explanation of the unusual location of the symptoms in certain 
cases of situs inversus may be dependent upon the manner in which 
the sensory nerves grow out from the spinal cord during embryological 
development. It seems logical that in individuals who have trans- 
posed viscera the peripheral and central nervous pathways might 
also be reversed; that is to say, the heart might be innervated by 
afferent and efferent fibers reaching it from the right side of the spinal 
cord instead of from the left side. Pain fibers arising from posterior 
ganglia on the right side of the body would likewise supply the cardiac 


3 Personal communication to the author from Dr. G. L. Streeter of The Carnegie 
Institution of Washington. 
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plexus. Similarly, the gall-bladder and the appendix would receive 
their sensory innervation from the posterior ganglia on the left side, 
rather than from the usually predominating right side. This re- 
versal may be only partial, with regard both to the organs and to 
the innervation. If one assumes that localized visceral pain is a 
referred phenomenon, there should be an anatomical basis for this 
assumption. No detailed description of the innervation of the viscera 
in cases of situs inversus has been published. 

In people with situs inversus totalis of organs and their innerva- 
tion, anginal pain will be on the right side, and appendical and gall- 
bladder discomfort on the left. This observation is borne out in 
three of the four patients with cardiac disease, in about half of the 
patients with appendicitis, and in 11 of those with cholecystitis. 
When only the viscera are transposed, the cardiac pain remains on 
the left and the appendical and cholecystitis pain on the right. This 
fact was observed in one of the patients with cardiac disease and in 
the remainder of the patients with left-sided appendicitis and chole- 
cystitis. The case of the patient with a perforated ulcer can be 
explained on either theory—that the stomach was innervated from 
the left side or that the overlying peritoneum was irritated. 

It would appear that the mechanism for the production of situs 
inversus viscerum and that for the reversal of the peripheral sensory 
pathways are not identical. If situs inversus viscerum occurred by 
chance, half of the patients would have a reversed nerve supply and 
half would not. This hypothesis seems to be borne out by the equal 
division between right- and left-sided signs and symptoms in the 
fairly large series of cases of appendicitis. The observations made 
on the patients with cardiac disease are only suggestive, the series 
being far too small for a definite conclusion. 

In the instances of gall-bladder pain cited by Wood and Blalock 
only 11 per cent of the patients felt the maximal discomfort on the 
right side, which is less than one would expect. Here, again, the 
series is small. Since no other instances of perforated peptic ulcer 
were found in the literature, the case here mentioned cannot be entered 
in the argument. 

Instances of bilateral anginal pain, or even pain which is principally 
right-sided, are unusual but not unknown. Often in cases of ap- 
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pendicitis and acute cholecystitis, there is considerable pain and 
tenderness on the left side of the abdominal wall even in the early 
stages of the disease. These observations suggest the possibility 
that the peripheral nervous pathways have a mirror image of the 
usual arrangement, the viscera occupying their ordinary location. 


SUMMARY 


Records of 79 patients with complete situs inversus who had visceral 
pain due to appendicitis, cholecystitis, or cardiac disease were found 
in the literature. To this have been added two more instances of 
cardiac pain and one of pain from acute appendicitis from the records 
of the Johns Hopkins Hospital. In addition, a case in which there 
was a perforation of a peptic ulcer has been presented which is be- 
lieved to be unique. Since many of these patients apparently had a 
paradoxical pain distribution as compared with the position of the 
affected organ, a suggestion is offered concerning the peripheral pain- 
bearing pathways. The theory is advanced that the peripheral 
nervous routes may or may not be transposed independently of the 
viscera, the rotation occurring about fifty per cent of the time. When 
the transposition does occur, both viscera and pain pattern are re- 
versed, whereas in cases of non-rotation of the nervous pathways the 
pain pattern remains in its usual location although the viscera are 
on the other side of the body. Asa corollary to the foregoing theory, 
it is suggested that the nervous pathways may be reversed without a 
change in the location of the viscera. 


The author wishes to express his sincere appreciation for the excellent advice 
and criticism given him by Dr. O. R. Langworthy of the sub-department of Neu- 
rology and Dr. E. S. Stafford of the Department of Surgery of the Johns Hopkins 
Hospital. 
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A haven of refuge for those who suffer from the distressing symptoms 
which result from the inhalation of dry, wind-borne pollen has been 
sought for many years by patients in advertised areas of this conti- 
nent. For a time the New England state, New Hampshire, seemed 
to answer all requirements; as civilization has moved into the secluded 
mountainous areas, many seeds of the offending grasses and ragweeds 
have been implanted in the fertile soil by the travelling public, and 
consequently there has been a decided “‘dropping off’’ in the popularity 
of the White Mountains as a region where those who suffer with these 
respiratory symptoms may find relief. Further to the West, in 
northern Michigan and in southern California, one may sojourn in 
comparative comfort during the ragweed season. But other compli- 
cating factors, which are equally as disturbing as the ragweed pollen, 
may be encountered in these districts. 

It is recognized that the continued influence of pollen on the mucous 
membranes of a sensitive individual depends upon several factors: 
such as temperature, barometric pressure, rainfall, prevailing winds 
and the relationship of the land to the sea. Prevailing winds proceed- 
ing from the ocean cleanse the atmosphere; and, therefore, the relative 
location of land to sea is by far the most important factor in reducing 
to a minimum offensive pollen grains. This is true irrespective of the 
season of the year. 

Because of their popularity with and their accessibility to the citi- 
zens of the United States, the islands of Bermuda were chosen for a 
survey of the pollen flora of the atmosphere. As a rule the average 


' The slides for collecting pollen were exposed by one of us (H. C.) whose home 
is in Hamilton, Bermuda. 
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tourist knows little concerning the location of Bermuda. He has a 
vague idea that it lies in the Atlantic Ocean to the southeast of New 
York near the West Indies. Asa matter of fact, it is nearer New York 
than to St. Kitts, the nearest of the West Indies Group: The exact 
location is 32°14’ north latitude and 64°49’ west longitude. The 
same latitude line extending westward passes through Charleston, 
South Carolina, and eastward through the Madeira Islands and 
Jerusalem. New York is 666 miles away. Cape Hatteras, the 
nearest land, is 586 miles away. 

In size the group of islands is slightly over nineteen square miles, 
fifteen miles long and three miles wide; the average width is somewhat 
less than one and a half miles. The area is made up of islands broken 
from one another by many little bays and inlets. Originally Bermuda 
was a volcanic submarine mountain and with the slow recession of the 
sea, coral rock has built up, upon which, during successive cycles, 
layers of earth have been deposited. The average depth of soil on the 
islands is estimated to be six inches. 

The temperature of these islands varies but little. The mean winter 
temperature, that is between November and May, ranges from 60 to 
70 degrees; the average for the summer months, between May and 
November, from 70 to 80 degrees. Extreme temperature, either high 
or low, seldom lasts longer than 24 hours. 

The description of the climate of the islands can be summarized by a 
quotation from Williams’ Historical and Statistical Account of the 
Bermudas (2), published in 1848: “The climate of the Bermudas is 
mild, but is said to be damper than that of other places in the same 
parallels of latitude with different longitude, which may be owing to 
the prevalence of southerly winds. Although this is the case, the 
changes are frequent and remarkable for their regularity, and the 
hygrometric changes follow as regularly as the alterations of the wind. 
Thus when a southerly wind veering by the west becomes northerly, 
the atmosphere becomes remarkably dry.” Different writers agree 


in comprising under the term “‘climate” the sum of all those conditions 
of atmosphere which affect organic life. Huntington Richards says 
that the nature of the soil and the presence of large or small bodies of 
water are of importance and are to be taken into consideration in 
estimating the features of a climate of any particular place. The 
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study of the climate of a region in the strictest sense of the word is, 
therefore, limited to the atmospheric conditions, and atmospheric 
conditions influence the native flora of any land. 

The climatic conditions of Bermuda produce subtropical or warm 
temperature vegetation. Spring is the blossoming season for most 
annuals; but in the hottest days of August and the coldest days of 
January and February, there are blossoms in every garden. From 
October to July there are roses; from December to March narcissi; 
throughout February and March the lawns are overrun with freezias; 
from April until winter lilies and oleanders bloom profusely; and in 
July and August the royal poinciana trees flower along the roadways. 
Throughout the entire year the hibiscus blooms every day. The 
variety of trees is limited. No garden, however, exists without the 
native cedar (Juniperus bermudiana). There is no doubt of the 
native character of the cedar for it is found growing wild nowhere else 
in the world. As early as 1527 a Portuguese, Hermando Camelo, who 
attempted to colonize the islands, mentions in his writings the “density 
of the woods’’, undoubtedly referring to the native cedar trees. And 
from the 16th to the 19th century it was from these islands that the 
British merchant and naval marine derived the supply of cedar with 
which to construct their ships. Its importance in the social life of 
the community is evidenced by the symbolic part which it has played 
for centuries in the wedding ceremony of every native inhabitant of 
the islands. 

With all of this profuse growth, it is remarkable that only 8.7 per 
cent of the plant life is endemic. The large proportion has entered by 
natural agencies from America and the West Indies. 

Because of the geographic and climatic advantages which Bermuda 
seemed to offer for the relief of pollen-sensitive patients, a survey of 
the pollen flora of the atmosphere suggested itself. ‘A single season’s 
record of the succession of species of pollen which invade the atmos- 
phere of any given locality furnishes valuable information regarding 
its hay-fever potentialities. Each year the cycle faithfully repeats 
with only minor fluctuations as may be due to seasonal varia- 
tions.” (4) 

The survey which is reported was commenced March Ist, 1939 and 
was concluded April ist, 1940. The same procedure, described by 
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Acquarone and Gay (5) was followed. In brief, a standard microscope 
slide, lightly smeared with vaseline, was exposed for twenty-four 
hours on a relatively exposed elevation at the same station in Hamil- 
ton, Bermuda. The slide, which was replaced every day at the same 
hour, was protected from rain and excess precipitating dust by a metal 
shelter, open on four sides. The metal roof of the shelter did not 
interfere with the pollen which was caught on the slide as air borne 
pollen travels horizontally with the air currents. 

The exposed slides were collected and, at the time of counting, were 
stained with Calberla solution. A cover slip was placed over the 
area and a random 1 cm.* was counted. This staining procedure made 
temporary mounts which were stable for 18 to 30 hours. Since the 
average time required to count a cm.* was 45 minutes, this technique 
was quite satisfactory. Spores of fungi, plant hairs, algae and insects 
were found on the slides but were not counted. 

Identification of pollen was made by comparing unknown with 
known types and by reference to the excellent keys to pollen identifica- 
tion by Wodehouse (4) and by Moore and La Garde (6). Britton’s 
Flora of Bermuda (3) likewise was helpful. 

A Zeiss binocular microscope with apochromatic lens throughout, 
provided with an 8X objective and 10X ocular was used. The micro- 
scope was provided with a mechanical stage and to verify the pollen 
a study of each area was made with a 60X objective. Each exposed 
slide was superimposed on a slide carefully calibrated in mm.’ and 
these were clamped on the mechanical stage of the microscope. The 
shadows cast by the markings on the ruled slide enabled the observer 
to count an accurately measured cm.? of area (Fig. 1). 

The extremely high concentration of cedar pollen in the atmosphere 
during anthesis presented a charting problem. Consequently it was 


2 Calberla Solution: Glycerine 5 cc., 95 per cent alcohol 10 cc., dist. water 
15 cc., saturated aqueous solution of fuchsin 2 drops. One drop of this solution 
is placed on the atmospheric slide before application of the cover slip. Small 
tablets of basic fuchsin may be obtained from Burroughs-Wellcome & Company. 
Directions for preparation are enclosed. Pollen grains are immediately stained a 
light red or purplish-red color. As only the exine of the grains take the stain, 
there is some variation in staining intensity. This characteristic is often a means 
of differentiating various grains under low power. The pollen grain characters 
are much more striking than in unstained preparations. 
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more practical to plot graphically the daily pollen count, using the 
logarithms of the specific numbers (Chart 2). However, it was quite 
feasible to plot the actual average count per week per day for each 
of five weeks when the atmospheric concentration was at its maximum 
(Chart 3). 

In order that this survey might be compared with surveys made by 
other investigators throughout the United States the succession of 
species was divided into the usual four seasons, namely, the tree 
season, the grass season, the plantain season and the ragweed season. 

The Tree Season. The cedars (Juniperus bermudiana L.) began 
to pollenate in February and reached their peak of pollen anthesis in 
the second week of March. This tree, an irregularly and rather widely 
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branched juniper with a spread of branches greater than its height, 
reaches a maximum of 70 feet in height with a trunk four to five feet 
in diameter. 

Cedar pollen was found on slides that were exposed during all but 
three months of the year, September, October and November. Un- 
fortunately the custom officials handicapped by the exigency of war, 
delayed the delivery of the December slides. Consequently during 
this month the slides were not exposed. The absence of appreciable 
numbers of cedar pollen grains in the above mentioned months suggests 
the same atmospheric flora in December. In late January of 1940 
a limited quantity again put in its appearance. Furthermore, ob- 
servation of the cedar tree in Bermuda by one of us (H. C.) during 
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the past ten years, has failed to reveal any striking pollenation before 
mid-February. The year 1939 was no exception as will be noted by a 
study of Chart 1. The peak of pollenation was confined to three 
weeks,—the first three weeks in March (Chart 2). The presence of 
cedar pollen on the slides during the late spring and early summer 
months was probably not due to continued flowering, but rather to the 
sifting of old dry pollen from the soil and from other vegetation where 
it had been trapped during anthesis. The number of grains per cm.? 
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CHART 1 


of surface during the peak averaged from 1000 to 7000 pollen grains, 
the latter figure paralleling the count of ragweed pollen grains not 
infrequently encountered in our middle western states in the fall hay- 
fever season (Chart 3). 

Since the concentration of pollen in the air that is necessary to excite 
hay-fever symptoms in sensitive individuals is not definitely known, 
the exact number of days when sufficient cedar pollen was in the 
atmosphere to cause discomfort to such a person cannot now be com- 
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puted. However, Durham (6), and Feinberg and Steinberg (7) 
estimated that 20 to 25 pollen grains per cubic yard of air are neces- 
sary to bring discomfort to a sensitive person. Using the tables of 
Cocke (8) it may be seen that 6 to 11 pollen grains of this size (25 to 
30 microns) must fall on a cm.? in twenty-four hours to indicate a 
concentration of 20 to 25 pollen grains per cubic yard of air. If this 
estimate is correct, then theoretically the air of Bermuda during the 
first six months of the year is sufficiently laden with cedar pollen to 


35 
3400 
: 






3200 
5! 


Cedar /939 


AVERACE PER WEEK, PER DAY 


SEPT oct NOV DEC 


— 





JAN FEB MAR APRIL MAY JUNE JULY AUG 


CHART 2 


bring distress to a sensitive person. Clinical experience has not con- 
firmed this assumption. The cedar pollen sensitive patient suffers 
with the usual symptoms for not more than five weeks—from late 
February to early April. 

During the first week of March the candleberry-myrtle (Myrica 
cerefera L.) began to pollenate and was inactive by the first week of 
April. This tree is a low slender dioecious one that sometimes grows 
23 feet in height, but is more commonly seen as a shrub, three to seven 
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feet tall, and is found on the hillsides and in the marshes. The plant 
is a native of southwestern United States and the West Indies. The 
wax-covered fruit probably reached Bermuda by floating from the 
mainland. 

These two trees, cedar and candleberry-myrtle, constitute the only 
source of pollen grains which were found on the slides during the tree 
season. Thus far no case of clinical sensitivity to the latter has been 
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brought to our attention. However, cedar pollen, because of its 
abundance, causes severe hay-fever and asthma in many of the native 
inhabitants; and the traveller, if sensitive to it, might expect an 
uncomfortable time during the period of anthesis (Chart 1). 

The Grass Season. The grass season beginning in May and termi- 
nating in early September, had slight influence on the pollen content 
of Bermuda’s atmosphere. The number of grass pollen grains that 
adhered to the greased slides after 24 hours of exposure was extremely 
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low. The peak was on June 20th with a total of eleven pollen grains 
percm.? This was not a total of one grass but the combined total of 
all grass pollens (Chart 1). To an observer familiar with the plant 
life of Bermuda this limited number of grass pollen grains might seem 
paradoxical, for there is an abundance of poorly nourished grass. 
Britton records 32 genera of the grass family (Poacea R. Br.) which 
he has found scattered throughout the parishes of the islands, and 
each genus constitutes many species. The lack of pollen is due to 
the prevailing winds, the proximity of land and sea; consequently there 
is at no time sufficient concentration of pollen in the atmosphere to 
precipitate the respiratory symptoms. Clinical observation of the 
inhabitants and of the visitors on the islands confirms the general 
opinion that grass pollen hay-fever is unknown or of no significance. 

The Plantain Season. The same conditions existed for the pollen 
of plantain; a very meagre pollen count was found. A few grains 
appeared on the slides in August and disappeared in early November. 
This pollen is a major factor in the cause of hay-fever in the spring 
of the year in the United States, and it is distributed over the entire 
nation, but at no time did the amount of plantain pollen in the at- 
mosphere of Bermuda become concentrated enough to disturb a 
patient sensitive to this species. The peak count was on October 
28th with five pollen grains per cm.? (Chart 1). 

The Ragweed Season. The latter part of the summer which is often 
referred to as the “ragweed season” in the United States, was 
unimportant in Bermuda. No pollen from ragweed was found on 
any of the exposed slides; and neither have there ever been any speci- 
mens of ragweed found on the islands. This weed, which has such 
universal distribution in the United States and which is such a potent 
“agent of discomfort’’, has received no welcome from the soil of Ber- 
muda, unlike the reception which it has been given by the mountains 
of New Hampshire. Furthermore, on the islands there is no symp- 
tom-producing substitute during what corresponds to our “ragweed 
season” in the United States. Thus there is offered to the ragweed- 
pollen sensitive patient a haven of refuge just forty-two hours by boat 
or four hours by plane, from New York. 

An attempt was made to establish some criteria for predicting 
pollenation dates from weather reports. Maximal and minimal 
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temperatures, barometric variations, and rainfall were plotted with 
pollen dispersal, but no evidence of correlation was found in the data 
at hand (Table I). 


TABLE I 
Relative humidity, rainfall and maximum-minimal temperatures 
From March Ist, 1939 to February 29th, 1940 





RELATIVE HUMIDITY | mages” “Ete TEMPERATURE 














MONTH 

8am. | 2pm. | 8 p.m. | Sam. | 8 p.m. | Maximum | Minimum 

per cent per cent per cent inches | inches degrees degrees 
ES en oe 80 | 2.48 | 1.31 | 75.1 52.4 
April..............| 79 | 68 | 82 | 1.05 | 0.83 | 78.9 | 54.9 
ae | 71 | 85 | 1.01 | 1.30 | 83.2 | 61.3 
 eveley. phage | 7 | 68 | 81 | 0.92 | 0.83 | 86.4 | 67.2 
ees be 71 | 85 | 3.42 | 3.03 | 87.6 | 69.0 
Aug. | 77 72 | 8 | 1.0 | 2.25 | 89.3 71.0 
ee ae 72 | 83 | 30 | 2.28 |, 006 69.4 
Oct... 77 6 | 80 | 2.64 | 6.43 | 84.1 | 64.3 
Nov... | 74 | oo | 77 | 2.22 | 5.81 | 82.9 | 55.3 
Dec... / 3 | @ | % |i 1.72 | 74.2 | 51.2 
tsid. cob siwadiens | 75 | 67 | 71 | 2.28 | 2.36 | 70.2 | 43.5 
Feb... | 73 | 67 | 7 | 1.83 | 3.01 | 70.3 | 43.6 

SUMMARY 


There is available within easy travel distance of the United States 
a very satisfactory group of islands which has a constant year-round 
atmosphere entirely free of the usual disturbing pollens of grasses, 
plantain and ragweed. Only during late February and March are 
there two trees—cedar and candleberry-myrtle—which produce suf- 
ficient pollen to cause the respiratory symptoms of hay-fever and 
pollen asthma. But great distress is caused to the patient sensitive 
to cedar pollen if he is unfortunate enough to have to dwell in the 
islands of Bermuda at this time when enormous quantities of pollen 
saturate the atmosphere. In our experience, in the United States the 
number of cedar-pollen sensitive patients, as determined by skin tests, 
is relatively small. For example, in a group of 200 hay-fever patients, 
natives of the United States, clinically sensitive to the pollen of trees 
(a small portion of the entire pollen-sensitive population), only 23 
per cent gave an intradermal reaction to cedar pollen extract. To our 
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knowledge, no clinical survey has ever been made of the native in- 
habitants of Bermuda with reference to cedar pollen sensitivity, nor 
for the prevalence of hay-fever and asthma. At some future date 
this problem will be further elaborated. 


wn 
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Gout in man is associated with a high blood level of uric acid. This 
uric acid is derived from the metabolism of purine-containing foods 
in the diet, as well as from the breakdown of endogenous compounds 
containing the purine ring. The entire mechanism of purine metab- 
olism has been reviewed in detail by Jones (1), Magnus-Levy (2), 
and others. 

In man uric acid is excreted as the end-product of all nucleoprotein 
metabolism. It cannot be further oxidized. However, the lower 
animals have been shown by various investigators, according to 
Jones, to excrete allantoin with only a trace of uric acid as the end- 
product of purine metabolism. Bollman and Mann (3) further 
proved that when uric acid is injected intravenously in dogs, it is 
promptly destroyed, and only allantoin can be recovered. This con- 
version of uric acid into allantoin was shown to occur in the blood 
stream, but ceases on extirpation of the liver when the injected uric 
acid can be recovered quantitatively in the urine. 

The urocolytic activity of animal tissues, according to Jones, was 
first demonstrated in 1860 by Stockvis, and the active animal fer- 
ment has been called uricolytic ferment, uricolase, or simply uricase. 

Human tissues contain no uricase, and therefore uric acid is found 
in the blood and excreted in the urine. Under normal conditions, 
the blood level of uric acid usually lies between 2.5 and 5 mg. per 
100 cc. of plasma. In gouty individuals the level may be much higher. 
Diet and various drugs will cause a slight temporary variation in 
the blood uric acid level, according to Jacobson (4), but this effect 
cannot be maintained. 


Fowl tissues resemble human tissues in that they also contain no 
uricase. Therefore, fowls excrete uric acid as the end-product of 
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their endogenous purine breakdown. In addition, their uric acid is 
derived in large part from protein metabolism, for urea is converted 
into uric acid by the fowl’s liver (Minkowski (5) and v. Mach (6)). 

In spite of the fact that the source of uric acid in birds is so different 
from that in man, they furnish an ideal experimental animal for the 
study of gout-like symptoms. Kionka (7) produced these symptoms 
in hens with a high protein diet, and Bollman and Schotthauer (8) 
produced gout in turkeys with a similar diet. 

The enzyme uricase has never been obtained in crystalline form, 
nor has it been purified sufficiently to ascertain its exact chemical 
composition. However, many experimenters—Keilin and Hartree 
(9), Ro (10), Truszkowski (11), Davidson (12), and Holmberg (13)— 
have succeeded in purifying it to a high degree and have studied it in 
relatively pure form in vitro. 

Using in part the procedure of Davidson, an attempt was made to 
extract uricase from pig’s liver, and to test its activity in vivo. This 
work is still in progress. A variety of solutions of uricase is being 
tested in order to procure a solution suitable for injection purposes. 
Attempts to stabilize these solutions by freezing for prolonged usage 
are also being made. In spite of the fact that this work is incomplete, 
it seems appropriate to publish a report of the preliminary steps. 


EXPERIMENTS 


Each of a group of 12 hens, varying in weight from 2 lbs. 12 oz. 
to 4 Ibs. 2 oz., was put on a diet consisting only of ground beef, fed 
twice daily, 75 grams at each feeding, and water ad lib. In this waya 
high blood uric acid, simulating that found in gout, was obtained. 

At intervals of approximately one week, blood was removed from 
the wing vein of each hen and put into oxalated tubes. Plasma 
filtrates were prepared by the method of Folin (14), after first cen- 
trifuging the blood; and uric acid determinations were then made by 
Benedict’s method (15). 

On a normal chicken-feed diet, the level of the plasma uric acid 
averaged 3.3 mg. uric acid per 100 cc. of plasma. On the high protein 
diet afforded by the ground beef, the uric acid level was much higher, 
although it took several days to accustom the hens to the unfamiliar 
food which they refused to eat at first. After the hens learned to eat 
the meat, the lowest uric acid determination was 5.7 and the highest 
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17.7 mg. per 100 cc. of plasma. After remaining on the beef diet 
for several weeks, there was a tendency toward stabilization of the 
plasma uric acid level at a point below the previous high. At the 
present time, no symptoms of gout, aside from the high plasma uric 
acid, have developed, but the diet has not yet been maintained for a 
long enough period for tophi to develop. 

The uricase solution was prepared by a modification of Davidson’s 
method. Pig’s liver was finely ground and extracted with acetone; 
the acetone was promptly removed by filtration through a Biichner 
funnel, and the solid residue was spread on a filter paper to dry. 
After thorough drying, it was ground to a fine, light tan powder and 
stored in airtight jars. When uricase was needed for an injection, 
ten grams of the liver powder was first treated with ice-cold M/10 
phosphate buffer, pH 7.4, to remove the soluble protein. The solid 
residue, containing the uricase, was then extracted at 37° in M/10 
borate buffer, pH 10. After twenty minutes the material was cooled 
rapidly and the soluble fraction was removed for injection by fil- 
tering through a Biichner funnel. 

The uricase solution was always tested first in viiro with a known 
uric acid standard to determine its uricolytic activity, because solu- 
tions so prepared, for an undiscovered reason, often yielded no uricase 
whatsoever, and had to be discarded. Potent extracts were kept on 
ice, and were tested before using, as their stability was found to be 
of disappointingly short duration. Further purification of the uricase 
is being attempted by Davidson’s method, but since the borate buffer 
solution has so far provided the best medium for the in vivo experi- 
ments, only the results of the injection of this solution are reported. 

One cubic centimeter of a uricase solution in M/10 borate buffer, 
pH 10, shown to be active im vilro, was injected either intravenously 
or intramuscularly in a test hen, after first removing blood for a 
plasma uric acid determination. One hour later, the hen was bled 
again and its plasma uric acid again determined. 

Whenever uricase was injected the plasma uric acid fell sharply, 
whereas when only a control solution of borate buffer was injected 
there was little change in the uric acid level. Likewise, when uricase 
solution in a borate buffer was heated to boiling to inactivate it, and 
injected into control hens, there was little change in the uric acid. 
The results are recorded in Table I. 
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The weekly uric acid determinations indicated that the plasma uric 
acid level of two hens receiving weekly injections of uricase remained 


TABLE I 


Effect of Uricase and of Control Solutions upon the Plasma Uric Acid Level of Hens 
Receiving a High Protein Diet 


| 
| } MG. URIC ACID PER 100 CC. PLASMA 

| | | 
HEN | SOLUTION INJECTED| SITE OF INJECTION | | URIC ACID 

















No. | DESTROYED 

| | eters, | thgaratter| Destroyed | 

| per cent 
32 | Uricase | Intravenously 68 | 3.3 | 12:7 79.4 
% i “ “ M16; | 30) | 64) 1 A 
3% | a“ 5.7 3.2 2.5 | 43.8 
36 « 8.0 4.0 4.0 50.0 
36 “ ‘ 8.8 3.6 5.2 59.1 
36 9 si $3 | 3.8 1.5 28.3* 
33 = | Intramuscularly 8.0 3.6 4.4 55.0 
 ?. o.. “ 8.2 3.2 5.0 69.8 
33 | « “ 7.6 3.3 4.3 | 57.9 
wii ¢ “ 4.1 3.4 | 0.7 17.1" 
42) “ «“ 16.0 5.0 | 11.0 | 68.7 
31 | is | Intravenously | 13.3 | 6.6 6.7 50.4 

Control 

35 | Borate “ ee i oe 
34 “ as i ih 4ita 0.7 | 11.0 
i ee | Intramuscularly | 3.2 3.0 0.2 6.2t 
42 as . | 8.8 | 8.0 0.8 9.1 
43 | “ a so iss a” "eS 
41 | Inactivated * 9.6 9.9 | 0 | 0 

uricase | 


43 | 8 : 10.0 9.4 | 0.6 6.0 


' | | 








* Uric acid started at low level because this was fourth week of treatment. 
t Uric acid low: hen was on meat diet only 2 days, and was not eating satisfactorily. 
TABLE II 


MG. URIC ACID PER 100 CC. PLASMA 








| SOLUTION IN JECTED | SITE OF INJECTION 


HEN 
“ _ Before i hour after | (heme Ss ies 
injection injection | injection injection 
a ae ae = mal naiediaies Piinseiat 
42 | Uricase Intramuscularly 16.0 5.0 3.8 4.4 
43 | Control borate ” 8.8 8.0 8.8 11.4 





lower than that of the control hens, although all received the same 
high protein diet. The average level of uric acid, one week after an 
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injection of uricase, was 6.9 mg. per 100 cc. of plasma; the average 
level of uric acid in non-treated hens was 9.2 mg. per 100 cc. of plasma. 
Only once was an attempt made to estimate the duration of the 
activity of the injected uricase. Table II indicates the duration of 
uricase activity in vivo. The results are compared with those obtained 
in a hen injected with a control solution. During the period of 
observation, both hens ate their allotted food. 


DISCUSSION 


This report is made merely to record the fact that a solution con- 
taining uricase, if injected either intravenously or intramuscularly in 
hens with a “gouty” or high plasma uric acid concentration, will 
produce a sharp lowering of the uric acid level. The higher the plasma 
uric acid level, the greater the uricolytic activity of the enzyme. 
The greatest percentage of uricase destroyed was 79.4 per cent, 
starting with 16.0 mg. uric acid per 100 cc. of plasma; the least de- 
struction was 17.1 per cent, starting with only 4.1 mg. uric acid per 
100 cc. of plasma. 

We have not had the facilities to determine accurately the duration 
of the uricolytic activity of a single uricase injection, although the 
one result obtained certainly indicated that it lasts at least 24 hours. 
At 4 and again at 24 hours after injection, the uric acid was at a lower 
level than at one hour after injection. In addition, the two hens 
receiving weekly uricase injections for a period of 4 and 5 weeks, 
respectively, showed an average uric acid level decidedly lower than 
in the control hens, although both groups received the same meat diet. 
However, determinations over a much longer period of time are needed 
to establish the validity of this observation. 

Although the weekly uricase injections do seem to keep the plasma 
uric acid level lower in hens on a high protein diet, this work has not 
been in progress long enough to determine whether the relatively 
small dosage employed will prevent the appearance of tophi. Even 
the control hens have not had sufficient time to develop gouty 
tophi. 

SUMMARY 


A solution of uricase, extracted from pig’s liver, when injected 
intravenously or intramuscularly into “gouty’”’ hens, causes a sharp 
lowering of the level of the plasma uric acid. 
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PROCEEDINGS OF THE MEETING OF THE JOHNS 
HOPKINS MEDICAL SOCIETY 


HELD IN THE Hurp Memoriat Hatt, DEeceMBER 9, 1940 


The President of the Society, Dr. Warfield M. Firor, presided. 
Abstracts of the papers and discussions follow: 


Influence of Estrin on Callous Formation. By Ra.ru G. Hits and J. ARTHUR 
WEINBERG. (Departments of Medicine and Surgery.) 

(The complete report of this paper will appear in a subsequent issue of the 
Bulletin.) 

The authors presented the case histories of three patients with delayed union 
of fractures. When these patients were treated with injections of estrogenic 
hormone, there was increased callous formation at the site of the fractures, together 
with clinical improvement. The authors also reported experiments carried out 
on cats and dogs to determine the effect of estrin on callous formation. Seventy 
per cent of the cats and eighty-five per cent of the dogs showed earlier and more 
abundant callous formation under estrin therapy. 


DISCUSSION 


Dr. Robert W. Johnson, Jr., said that he had followed with interest the work of 
Drs. Hills and Weinberg. The problem of nonunion is one of the most embar- 
rassing with which the orthopedic surgeon has to deal. The surgeon is always 
looking for ways and means to combat this tendency. 

Dr. Johnson said that Dr. Hills’ third human case was as good a laboratory 
experiment as one can have because the effect of the hormone upon the second 
bone graft could be compared with the poor results obtained with the first bone 
graft. The x-rays showed that the first graft melted away without any evidence 
of new bone formation. During the course of treatment with the estrogenic 
hormone, the second graft was rapidly revitalized and recalcified. In all bone 
healing there are so many factors that it is hard to say which one is applicable 
in any given case. In this case the results of hormone therapy were most grati- 
fying. 

Dr. Johnson added that he believed that much more laboratory work would 
be required to put the experiments on a sound scientific basis. 


Personality Disorders Causing Digestive Complaints. By G. CANBY ROBINSON. 
(Department of Medicine.) 
(The complete report of this paper will appear in the March number of the 
Bulletin.) 
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Dr. Robinson presented the results of a study of fifty patients who had sought 
treatment in the gastro-intestinal clinic for digestive complaints. He discussed 
the very high incidence of personality disorders in this group of patients and the 
relatively low incidence of organic lesions in the gastro-intestinal tract. In most 
of these patients a very simple form of psychotherapy had proved quite suc- 
cessful in relieving the symptoms. 


DISCUSSION 


Dr. Alan M. Chesney asked whether Dr. Robinson had found any common 
denominator in the symptomatology in these cases. 

Dr. Robinson replied that in the hypochondrical group the common symptoms 
were epigastric pain, either constant or intermittent, and pain along the coastal 
margin. In the emotional group, the patients had general symptoms such as 
weeping, choking, morning weakness and loss of appetite. These symptoms were 
fairly constant, although they differed in severity. However, no attempt had 
been made to analyze the symptoms in these patients. 

Dr. Chesney asked whether vomiting was a prominent feature. 

Dr. Robinson said that only a few patients gave a history of vomiting. 

Dr. Firor asked whether the symptoms could be related to fatigue. 

Dr. Robinson said that many of his patients had had symptoms for years and 
that, although they may at times have been worse during periods of fatigue, their 
symptoms were not usually related to fatigue. 


The Role of the Autonomic Nervous System in Visceral Sensation. By JAMEs C. 
Waite. (Massachusetts General Hospital, Boston.) 

By strict definition, the parasympathetic and sympathetic nerves, which arise 
from the brain stem and the thoracolumbar and sacral portions of the spinal cord, 
are purely motor in function and control homeostasis. ‘The fact that apparently 
all forms of visceral pain can be relieved by sympathectomy does not fit into this 
concept, but this paradox has been explained by recent findings of the neuro- 
physiologists. Their investigations have shown that afferent nerve fibres, which 
differ in no way from those in a sensory nerve to the skin, run in the cardiac, 
splanchnic, and other sympathetic trunks. They differ from the classical auto- 
nomic fibres in having no synapses in the peripheral ganglia and in entering the 
spinal cord over its posterior roots. These structures may be referred to as the 
viscero-sensory fibres, in contrast to the true autonomic or viscero-motor fibres 
of Gaskell, Langley, and Cannon. 

The vagus nerve, although it carries many typical afferent fibres, fortunately 
plays no important role in the mediation of visceral pain. This latter is an im- 
portant function of the thoracic, lumbar, and sacral nerves. (Illustrations were 
given of the relief afforded sufferers from angina pectoris and painful aneurysms of 
the aortic arch by resection or alcohol injection of the upper thoracic sympathetic 
ganglia.) When the upper thoracic sympathetic nerves are effectively inter- 
rupted, cardioaortic pain is consistently abolished. 
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Bentley and Smithwick (1) have found that the pain produced by distending a 
balloon in the upper small intestine can no longer be felt after splanchnicectomy. 
In a recent case of acute appendicitis after this operation there was no localizing 
pain, and the diagnosis could not be made before the appearance of a palpable 
abscess. We have found that the pain which may result from inoperable stric- 
tures of the common bile duct, carcinoma of the liver, eroding ulcers in the pos- 
terior duodenal wall, and spastic colitis can be relieved by chemical block or sec- 
tion of the splanchnic fibres. Intractable kidney pain can also be relieved by 
resection of the nerves in the renal pedicle. 

In cases of dysmenorrhoea of uterine origin the cramp-like pains disappear 
after resection of the superior hypogastric plexus, but in carcinoma originating in 
either the uterus or the cervix the pain is usually due to extension into neigh- 
boring tissues and requires section of the spinothalamic tracts for relief. The 
same is true in the case of bladder pain. Occasionally the pain of chronic inter- 
stitial cystitis can be relieved, at least in part, by presacral neurectomy.' But in 
tuberculous cystitis, as well as in carcinoma of the bladder and prostate, most of 
the sensory impulses run over the lower sacral nerves. 

Neurosurgical experience in the treatment of intractable visceral pain has given 
a new insight into the theories of its transmission. The earlier investigators felt 
that the viscera were insensitive (2), that pain of colic or inflammation was due 
to traction on the somatic nerve fibres in the mesentery or to inflammation of 
their endings in the parietal peritoneum. Discovery of ‘the adequate physiological 
stimulus” (distension of hollow viscera (3), anoxaemia of the myocardium (4), 
metabolic products of fatigue (5)) has facilitated clinical investigation and shown 
that painful stimuli reach the sensorium directly from the viscera (splanchnic pain 
of Ross (6)), as well as by the viscero-cutaneous reflex of Mackenzie (7) and by 
the peritoneo-cutaneous reference of Morley (8). It is noteworthy that Morley 
has returned to the original theory of Ross that there is a double mechanism in the 
appreciation of visceral pain, viz., direct splanchnic sensation, a deep, poorly- 
localized ache near the midline, which travels in the visceral fibres, as well as a 
much sharper pain, which is accurately referred to corresponding cutaneous areas. 
We are in full agreement with Professor Morley and are convinced that visceral 
sensation still exists after wide desensitization of superficial painful areas. Per- 
haps the best interpretation of the transmission of visceral pain to the higher 
levels of consciousness has been given by Sir Henry Head (9): 

“Thus, as our viscera are so notoriously insensitive, and as we have never 
had the opportunity of developing the sense of localization in them, owing to 
their inaccessibility to touch, it is not to be wondered at that the maximum pain 
is not felt in the organ affected. ... A painful stimulus to an internal organ is 
conducted to that segment of the cord from which its sensory nerves are given 
off. There it comes into close connection with the fibres for painful sensation 





1 Probably through relief of spasm of the bladder neck. 
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from the surface of the body which also arise from the same segment. But 

the sensory and localizing power of the surface of the body is enormously in 

excess of that of the viscera, and thus by what might be called a psychical 
error of judgment the diffusion area is accepted by consciousness, and the pain 
referred on to the surface of the body instead of to the organ actually affected. 

I do not mean to state that pain is never referred to the organs affected. Far 

from it. The pain is frequently felt in the organ itself, but it is ‘dull’, ‘heavy’, 

‘wearing’, and not ‘sharp’, ‘aching’, ‘stabbing’, like the referred pain.” 

The successful relief of visceral pain by cordotomy indicates that painful im- 
pulses from the viscera travel upwards in the spinothalamic tract, as is the case 
with cutaneous pain. However, the sense of bladder and rectal distension (with- 
out associated pain) is preserved after cordotomy and must reach the thalamus 
over the posterior columns. 

In conclusion I would like to restate that the sensation of pain from the internal 
organs is conducted over afferent fibres which are present in all the visceral nerves. 
These axons differ from the postganglionic autonomic motor fibres in that many 
of them are myelinated, and that they run in continuity through the paraver- 
tebral ganglia and enter the posterior spinal roots. Some visceral impulses run 
directly over the spinothalamic tract and carry splanchnic pain to the sensorium. 
Others cause pain to be referred to well defined cutaneous areas. Both types of 
sensation can be interrupted by surgical or chemical destruction of the 
appropriate visceral nerves. 
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BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers and not 
necessarily those of the members of the Editorial Board of this Journal.) 


A Surgeon’s Autobiography. By HucH H. Younc. 554 pp. Illus. by William 
P. Didusch. $5.00. Harcourt, Brace & Co., New York, 1940. 

The author tells us that his youthful inclination was toward journalism. Now, 
after a career of almost unparalleled achievement as a surgeon, a teacher, and a 
public servant, he returns to his first love and produces a book which takes rank 
with the best work of those whose lives have been devoted entirely to literary 
pursuits. 

Physicians and laymen alike will find of absorbing interest Young’s account 
of the early days at the Johns Hopkins Hospital and the part he played in bring- 
ing into existence the Brady Urological Institute. The character sketch of 
“Diamond Jim,”—the picturesque personality whose generosity made possible 
this world-famous urological center—is one of the best sections of the book. 

Dr. Young’s war experiences form a considerable portion of the book, and 
furnish a complete account of the great work which was done by the Division of 
Urology, A.E.F., in the prevention of venereal and skin diseases: work which 
has been enthusiastically praised by General Pershing and General Ireland. The 
methods evolved should be of tremendous importance to the newly created 
draft army. 

The chapter detailing the advances in special surgery in which Dr. Young has 
taken so active a part is told in language so clear that it should be of great interest 
to the non-medical reader. The part he has played in the evolution of prostatic 
surgery, as well as his achievements as a plastic surgeon with children afflicted 
by fearful abnormalities, give an insight into the importance of urologic surgery, 
to mention only a few of the subjects described. 

The beautiful drawings which William P. Didusch has contributed to this 
surgical section are important in elucidating the written words and show suc- 
cinctly the profound influence which this artist has had upon the development of 
scientific urology. 

Pictures and text combine to give us a full-length portrait of a man who has 
made an indelible impress upon the America of our time, a man whose personality 
stands out as an example of what energy and enthusiasm can contribute to our 
civilization. 

But the pages devoted to surgery form only a small part of the book. It is 
an account of a full and exciting life told in a refreshing style and with many a 
gay anecdote. 
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Diseases of the Nervous System. By W. RussELL BRAIN. 2nd. ed. 950 pp. 
Illus. $9.25. Oxford University Press, London. Humphrey Milford, 1940. 
(Oxford Medical Publications.) 

The book has been thoroughly revised and brought up to date. Much addi- 
tional material has been added including recently acquired information about 
vitamin therapy, virus infections, muscle metabolism and electroencephalography. 
The general plan of the first edition has not been altered and the orientation of 
the book is still essentially clinical. This is one of the best of the recent neurology 
text-books and it may be recommended as a suitable one for medical students. 

F. R. F. 


Textbook of Medicine. By American Authors. Edited by Russert L. Crcm. 
5th ed. 1744 pp. Illus. $9.50. W. B. Saunders Company, Philadelphia 
and London, 1940. 

The fifth edition of this excellent compendium is now at hand. Ten new sub- 
jects are incorporated, while new chapters on a number of subjects previously 
treated are to be found. It is an excellent book, and not unwieldy despite its 
1744 pages. Such strong opposition to the use of dressings applied to smallpox 
vaccinations has been brought forth by competent authorities, that one is sur- 
prised to find this procedure still advocated (p. 59). An elaborate medical regimen 
for treatment of Méniéres disease is included, but the reviewer could find no note 
of the surgical approach. The book can be recommended highly as, in general, 
it represents the best in modern American medicine. 

| a 


Office Gynecology. By J. P. GREENHILL. 406 pp. Illus. $3.00. The Year 
Book Publishers, Inc., Chicago, 1939. 

This short treatise on procedures often carried out in the gynecologist’s office 
cannot be recommended to general practitioners because some of the procedures 
described, even if performed by experienced gynecologists, are best, and more 
safely done, in a hospital operating room. Many of the operations described 
should be done only by an experienced gynecologist most of whom would prefer 
the facilities offered in a well equipped gynecological operating room. Tubal 
insufflation, hysterosalpingography, pneumoperitoneum, excision of Bartholin 
Gland cysts and the insertion of stem pessaries are carried out by the majority of 
gynecologists as a hospital procedure. 

There are other points in the book which are open to criticism. The author 
recommends that any patient “not known”’ to the gynecologist should always be 
examined in the presence of a nurse or female attendant. Few gynecologists 
would examine amy patient without being properly chaperoned. This point is 
particularly stressed by most authorities. 

The description of the treatment of gonococcal vaginitis leaves one with the 
impression that the author advocates intramuscular injections of estrogenic 
substance while it has been well proved that the use of estrin vaginal suppositories 





202 BOOK REVIEWS 


is not only simpler but more effective. In the treatment of gonococcal salpingitis 
the dose of sulfanilamide advocated is totally inadequate. 

Artificial insemination is carefully described by the author but the legal side 
of the problem is dealt with too lightly. 

The chapter on hormones is brief but adequate and the author advises against 
the irrational use, and cautions against the misuse of these products, many of 
which are of no value and some of which might be harmful. 

For the first time in a work of this kind, the question of contraception is dis- 
cussed. Both the “rhythm” system and methods which require mechanical means 
are adequately described. 

There is a brief but adequate chapter on premarital examination and advice, 
which should be a part of any gynecological treatise. 

Despite many shortcomings the book may be recommended because of the 
many valuable suggestions made to the gynecologist, and cautions to those who 
are not gynecologists but who may attempt many of the procedures described. 

lL. EL. 








